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NEW CHAMPION SPARK PLUGS GRANT MOTORISTS 
REVOLUTIONARY FREEDOM IN PERFORMANCE 



New freedom — freedom to tap the 
last atom of power in your motor — 
independence from all failures 
common to ordinary spark plugs — 
a new declaration of independence, 
now, when the road calls and you 
expect your car to do its full duty. 

United States Patent 1852265 
granted the Champion Spark Plug 
Company, gives the spark plug an 
entirely new meaning and impor- 
tance. This sensational new Cham- 
pion broadens and extends spark 
plug performance to new and un- 
equalied limits — engine perform- 
ance being thereby broadened and 
extended. 



The unique shape of the exclusive 
sillimanite core, shown above, is 
the great secret of the truly remark- 
able results the new Champion 
Spark Plug produces. Sillimanite, 
in turn, made these scientific pro- 
portions possible. This insulating 
material is an exclusive Champion 
feature and the finest known to 
ceramic science. 

No matter what spark plugs you 
are now using, or what their age or 
condition, you obtain new maxi- 
mum power, speed, acceleration, 
economy and dependability by in- 
stalling the sensational new Cham- 
pion Spark Plugs. 



CHAMPION SPARK PLUG COMPANY, TOLEDO, OHIO • WINDSOR • LONDON • PARIS 
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JVOff^VossihU To Earn 

AN INCOME for LIFE 

With This Amazing New Inyentioii 




At last a Solution for the problem that has baffled sanitary experts for 
years! A sensational new invention called SANITOR makes public toilets 
absolutely SAFE — removes all possibility of transmitting dangerous dis- 
eases — actually provides the equivalent of a brand new toilet seat for every 
person! Hailed by doctors and Public Health officials everywhere as the 
most vitally needed sanitary invention in years! 

Untold Possibilities for Profits! 



NEVER before an opportunity lilce tliat of- 
fereil Ijy SANITOI< to tlio man who can 
really si-ll! For such a man, any territory is 
worth thousands of dollars in quick easy profitsi 
Prospects arc everywhere — theatres, hospitals, 
department stores, hotels, filling stations, 
beauty parlors, gymnasiums, railroad stations, 
undertakers, garages, office buildings, restau- 
rants, and hundreds of others — all instantly 
recognize SANITOR as a genuine business as- 
Set and buy without hesitation when they learn 
the AMAZINGLY LOW COST of both instal- 
lation and subsequent service. In fact, pro- 
gressive business men of every type eagerly 
welcome SANITOR as an invaluable means of 
building good will among established and pro- 
spective patrons. Thus is created an unparal- 
leled money making opportunity for high grade 
representatives throughout the entire country. 

AUTOMATIC REPEAT 
PROFITS 

Every SANITOR cabinet you sell pays a hand- 
some profit on the sijot. But that is only the 



beginning; as shown in the illustrations below, 
SANITOR tissue covers are discarded after 
using. Consequently new supplies of refills are 
needed at regular intervals for every cabinet 
you sell. You get the commissions on all refill 
sales whether you take the order in person or 
not. AUTOMATIC REPEAT PROFITS are 
thereby definitely assured for as long as you 
remain a SANITOR representative. What is 
more, repeat sales start coining in within a 
week to 10 days after your first cabinet is In- 
stalled. 



Thus, you are earning from two sources 
almost from the very nrst. Think of It — 
DOUBLE PROFITS and a dignified PER- 
MANENT business with earnings growing 
by leaps and bounds from day to day! 
Decide right now to get the facta about 
this amazing, genuine BIG-MONEY op- 
portunity. No obligations. Just check 
top square on coupon below and mail It at 
once. Territories are going fast, so MAIL 
THE COUPON TODAY SURE! 




ATTENTION 

Building Managers and Owners. .. 
Architects . . . Sanitary Engineers. . . 
Business Men . . . 

If you furnish toilet facilities to the public, a SANITOR 
cabinet installed on each toilet will do more toward build- 
ing good will among present and prospective patrons than 
any other single service you have ever furnished, REGARD- 
LESS OF COST. The first cost is amazingly low and up- 
keep a trifle. Hundreds of installations bear witness to the 
business building value of SANITOR. Let us tell you all 
about it. C:heck second square on coupon and mail it at 
once. No obligation. 



PULLS DOWN LIKE 
A WINDOW SHADE 



PROTECTS 
THE ENTIRE SEAT 



DISCARD LIKE 
TOXET PAPER 



SANITOR MFG. CO. ""'^ 
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IP THERE WERE ONLY TWO TELEPHONES 



IN YOUR TOWN 




If there were only two telephones in your town 
the fortunate possessors would probably put them 
on pedestals in the most prominent places in their 
homes. Neighbors would flock to see them. Chil- 
dren would clamor to touch them. Bolder ones 
would lift the receiver to hear the magic voice — 
then hang up suddenly in bewilderment. 

Because the telephone is in millions of homes 
and offices and is so much a part of our daily 
lives, it is not regarded with this strange 
awe. Yet the miracle of it is no less real. The ^ 
magic of it no less powerful. At any hour of ^» 




the day or night you can talk to almost anybody, 
anywhere — to far countries and to ships at sea. 

The first wonder is that you can talk to folks 
around the corner. The second wonder is that 
the service is so organized that you can talk 
to people in far away lands. The third wonder 
— perhaps the greatest of all — is that telephone 
service is so inexpensive. 

Of all things purchased, there is none that 
costs so little and brings you so much 
^ convenience, security and achievemejit as 
the telephone. 



AMERICAN TELEPHONE AND TELEGRAPH COMPANY 

When writing to advertisers please mention Popular Mechanics 
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Machines — Masters or Slaves ? 


226 


Big City Animal Trapping 


258 


Secrets of the Master Spies 


274 



Acrobats — on speeding bicycle display balancing art 
Airplanes ,. 

all thrills of stunt flying in captive plane ^ 
cent a mile cost of flight with Diesel mofbr 
hundfed-rnile gale in tunnel tests planey 




72 Birds — cages for training canaries to sing 
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improved wings permit slower landing 233 

movable-wing, flies and lands itself 281 

pursuit, fires six guns at once 

single-wheeled cabin, has controls m ccilmg ZIS 

twin-cabin passenger, has two motors 2flQ 

Anchors — fishing for lost, is strange industry L22 

Animals — killer wolf shoots self 234 

Archaeology — arrow in mammoth's skull shows man 

fought beast 285 

Army, U. S. — motors speed up cavalry in maneuvers . 19i 

Arrows — tool for feathering helps amateur 1S2 

♦Astronomy — stars light sixth of sky on clear night . . 1&2 

Athletics — starting gate for sprinters 2&1 

Automobiles, Accessories 

jjiliggt»s-has window to inspect lubricant 240 

generator control on dash sets charging rate L23 

water kept in liai.tery_by automatic filler 247 

Automobiles, Design 

de-luxe highway pullman seats eight 216 

d front 



rear engine 
Automobiles, 



ana Iront drive . . . 250 

Lighting — vibration spreads light over 



Automobiles. Parking — by control-box pin 268 

Automobiles. Racing- — six miles per minute seen by 

master driver LSI 

Automobiles, Testing — steering gear tested in ten min- 
utes 4. ■ 184 

Automobiles, Truck, periscope gare? 'driver rear view. 266 

Bakery — on wheels pulled by rolling •'"'cake" .... 273 

Barrel — spinning, cives thrill of goinff over Niagara ^ 251 

■ ' ■ ■ ■ ■ all io^hi^ ■ — — ■ 



Baseball— robot pitcher throvvs 
Bathing Cap — rubber, looks like hair 



'batting practice 208 
2A1 



Bathroom Fixtures — surfaces of, protected with news- 
papers ?1« 

Batteries — teaninal tool for, ryak^ Removal easy 



^oats and Boating 

air-propelled glider boat will carry sixty ...... 182 

5Fby crane for boat motors lifts biggest outboard 225 

ferryboat on trolley wire runs at half of gas cost. 237 

pump bails out small boats 201 

Bottles — medicine bottle measures dose 2S7 

Boxes — sanitary cover on berry box made of cellophane 288 

Brain — center of emotions is found in left half of 240 

Brjcks — that will hold nails weigh less than tile 247 

Bridges — span built on barges is floated into place . . . 289 

Busses — three-deck, carries eighty-eight . 286 

Cables 

coastguard gun aids linemen in canyon country 
telephone-cable layer digs and fills own trench 
Camera 

movie camera for airplanes has electric motor. 

three-ton map camera for U. S. atlas Ififl 

Carboys — of acid safely poured with holder 2&Z 

jjascade — lights on man-made, colored like rainbow. . . 214 

Xhrysler, Walter — the man who bet on his dreams .... 194 

Church — silent services 2A1 

Clamps — C-clamp has tension spring to make work 

easier 183 
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Clocks 

clock with single hand shows correct time . . . 223 

giant clock has eleven-foot hand 257 

robot clock works for you in your absence 231 

Coffee^bv pipe line . 283 



Concrete — hammer battery speeds concrete work 



255 



Cosmic Ray — of billion volts smashes earthly atom . . 272 

Diving — robot has man inside to operate motors 287 

Electric Cord — is self-winding 234 

Electric Plug — with fuses guards house circuit ...... 214 

Engines — automatic, on guard against storm waters 185 

Fence — unusual use of fencing protects airport .... 225 

Files — pistol-grip handle tor, makes work easier 279 

Fire Alarm — -robot talks to fire victims and points way 

to escape 248 

Fire Engine — of baby-car size fights flames efficiently 223 
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Fire Escape — portable, saves one at a 



revolving hose fights fire without 



time . 285 

hre- 



Fire Fighting- 
man's aid 

Fish and Fishing / 

holder for your fishing rod sits at any angle ,^66 

queer fish from the tropics make aquarium pets 238 
Garage— on wheels, for racing car, speeds repair work 239 
Glass — double, has air space to stop condensation . / 193 
Globe— -"world" in eight-story ball to depict prehia 

toric age I 2111 

Gloves — fireproof, resist hottest flame \ 1S2 

Golf 

automatic tee-up speeds driving practice \237 

lock top on golf bag _ \279 

'jump" is taken out of, by cylin de rs on muz . 

Hobbies — collecting of animal tracks t39 

-Hgfses — colt raised on bottle i93 

Household Devices 470 

Houses 

cheap, made of steel to house unemployed 2^0 

with ten-foot front three stories high _ 2 

Inventions — facts about great told in movjng dial 

Locomotive — quarter-ton, run by comprised air 26' 

Maps 
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^85 Aquarium — ^brush removes scum from 



.. .. 311 

Awnmgs — simple styles in 312 

belts — novelty belts you can make of cellophane 301 

iioats and Boating 

mooring a small boat safely off steep bank 331 

rope steering rig for outboard boat 317 

there's real sport in canoe sailing 303 

Bob Lme — awl makes anchor tor 308 



Brushes — wire brush attached to hoe 



auro 
lock 
>vOuns — " 
9fts 



Cement — forced into foundation cracks with spray gun 315^-. 
Chisel — holder improvised from two strips of wood . . 32^* 

Cigaret Lighter — ^^filled with aid of pencil 308" 

Door Pull — for your dog 320 

Doors. Screen — -metal heel plate protects 332 



Film — hose keeps 
Fish and Fishing 
blotting paper 



film from unwinding 317 

dries fishline 316 



pupils make their own relief maps 


.... 269 


Mill — hammer feed mill is run by tractor 


. . . . 217 




. . . . 180 


Monorail 




bike on, speeds shipping 


185 


car serves as bridge over canyon 


. 184 



Moving Pictures — -robot camera dances with actresses . 254 



fish easily played with this trolling reel 


. . . 318 


Flag — baking pans reflect light on 


. . 3« 


Forge — blowtorch operates small forge 


. . 331 


Gardens — that bloom in the night 


. . 328 


Golf 




caddy's wheeled cart for holding clubs 


. . . 332 


practice net returns the balls 


. . 316 




. . 318 


Grease Gun — high-pressure 


. . . 302 


Hose,_ Garden 




, pins prevent loss of hose washers 


. . 318 


\ washers cut from cork lining in bottle caps 


332 



-the big fish takes the air 



309 



Music — is turned into colors on spinning disk T52 

Navy, U. S. 

hidden heart of man-of-war at engine throttle 
warships refuel at sea during maneuvers 
Parachute — guided by propeller operated by feet 
Pencil — has tiny lamp inside for writing in dark 
Phonograph — in camera case has clear tone 



Photograph — largest phqto gives bird's eye view of fair 
^son— X-ray finds jail-break tools in shoes sent to 
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Lawnmower — sharpening blades . 322 

Linoleum — bathtub raised by auto jack when laying 308 

Lunch Counter — rolling kitchen for vacation days. . 320 

Marker — handy athletic-held marker 311 



Oil Drums — for milk-cooling tanks 



rnnvirt 



Puzzles 



Radio 

practical 



249 

352 Toys 



Outboard Motor — cart for transporting 319' 

Paints and Painting— paint-can and brush holder . 302 

Photography — suggestions on making better pictures . 323 

Pliers — spring improves usefulness of 301 

Signs — attractive sign from windmill vane 327 

Soda Fountain — shelf on counter for rhildr<»n 307 



radio suggestions 



295 



it's amusing to see this climbing monkey 326 

spin a diabolo tor tun . 299 



Trough — drawing yyater over 
Tumblers —wiping jars and 



a steep 
tumblers 



Warning Flag — held bv mousetrap 



bank 320 

319 



Wax Impressions — bottle capper furnishes pressure for 
making 



two-manpower generators run radio in wilds 

Radio, Apparatus 

individual heaJphones for partly deaf 294 

installing receiver switch at remote speaker 298 

modern pentode amplifier and set supply 290 _ 

Radio. Cabinet — utility, for short-wave listeners 2?! Windows — sides of auto hoods make good shutters . 

Radio, Receivers 

five-tube midget uses high-gain tubes 296 

short-wave super for code or phone 294 

Radio. Television— amateur transmitter 293 

Railroads 

automatic track layer removes old sections 256 
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302. 



two-story Pullman rooms pive added comfort . . 264 

Rake^made self-clerining by simple attachment 191 

Razor — safety, has own light for shaving in dark 238 



Salvage — grappling 

ships 
Sand- 
Screen - 
Shears 



pontoons to raise sunken treasure 



288 
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electric, for home adds to icomforF 

-throatless, cuts curves and angles in metal 



"TUB 



-the mystery of the singing sands 235 

ectric. ft 

iroatless7 

Ships and Shipping 

French liner built like city has own main street 267 

on the bridge in a storrn ■ • . 

Signs^picture sign posts point way in India . . 

Sleep— hum that puts you to sleep comes from loud 

speaker 199 

Smuggling— "X" boats war on smugglers 242 

Square-— adjustable, saves carpenters time 280 

Steam Engine — tiny, has iota of power 251 

Stunts — human fly on rope walks upside down . 215 
Swimming — inflated mitts for swimmer keep head 

above water 218 

Targ"et^police fire at movie gunmen on picture-screen zgu 

Theater— world's largest, in Rockefeller Center 252 

Toys — "flying top" shot into air by toy gun 225 

Tractor — wheel 'arms" help tractor over soft ground. 265 
Trees — patent protects fruit tree bearing giant peaches 217 

Tunnel— for water dips five hundred feet 183 

yoltages— rnillions of volts measured by huge spheres 233 
Water Tank — any hot-water tank turned into auto- 
mat ic system 



Wheelbarrow — inside large wheel 



hauls big loads eas- 



.115 



Wrench — in half -moon shape works around corners. . 250 



SHOP NOTES 

Agricultural Implements — baling straw left by com- 
bined harvester 342 

Automobiles, Repairing 

tool to remove auto driveshafts 336 

washer aids in grinding valves with screwdriver . . 343 

Bolts — T-slot, stud extensions on 3iQ 

Cattle — homemade calf muzzle 151 

Drilling — with lathe, depth gauge for 349 

Greenhouse — for all-year gardening 341 

Heaters — small immCKiioD heaters for the laboratory 315 
Incinerator — sheet-mifR fcink incinerator on wheels . 336 

Ladder— extra leg tJ^atdBadder straight 350 

Lathe — giving lathr«|<Als extra-hard cutting edge . . . 330 
Motor — as, on 32-volt current. . . 349 

Nail Kegs — wffecied truck holds 

Pitchfork — sheaf-band cutter for 350 

Plane — thumb plane for the modelmaker 348 

Saws and Sawing 

homemade saw table is adjustable , 333 

rollers on saw table help when ripping long board 340 
Shears — powerful, cutting blades on bench vise make. 343 

Shoehorn — used as chemist's scoop Hfi 

Soldering 

rib on soldering iron fits commutator notches. . . . 351 

storage-battery corrosion serves as flux liQ 

the tricks of 332 

Stains — mildew, how to remove 34a 

Vise — clamps hold wide work in 349 

Threading — filing end of threaded stock helps in start- 
ing nut 347 

Tools — cutting tools made of drill rod 34Q 

Warning Flag — stiffened with slat 340 

Window Display — cork holds display cards 343 

Workshop— home, equipping 344 
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l^mZE WINNEHS 

WE take pleasure in listing below the names and addresses of the 
winners of our Prize Contests Numbers 1 and 2. Checks were 
mailed to the winners on July 1st. 

POPULAR MECHANICS MAGAZINE 

' Prize Contest Number 1 

1st Prize $1,000.00 P. J. Levasseur, 71 Chatham St., Lowell, Mass. 

2nd Prize 500.00 Joseph J. Deegan, 149 E. 81st St., New York City 

3rJ Prize 250.00 Claud J. Dry, 108 Grosvenor St., Athens, Ohio 

4th Prize 150.00 G. A. Howe, 123 Wynoka St., Pittsburgh, Pa. 

5th Prize 100.00 J. H. Zickler, 143 Honesdale Road, Carbondale, Pa. 

$10.00 Prize Winners 

Edwin O. Abel, Clayton, 111. L. J. Gorenflo, Biloxi Miss. 

L. C. Allen, 135 Emerson Ave., ParkersbiirR, W. Va. Roy Hancock, 323 Douglas Ave., Portsmouth, Va. 

H. J. Aylwin, 22 Mager Drive, West, St. Vital, Man., Canada. Albert Kar.-t, 4.^7 E. State St.. Plymouth. Pa. 

Emil Beltz, 1826 Cimarron St., Los Angeles, Calif. VV. L. Keller, Westbury Uoad and Seaman Ave., Hempstead, 

H. M. Bevis, Gates Mills, Ohio. N. Y. 

Clifford E. Blount, Port Bvron, N. Y. John H. Lunos, Haeensborg, B. C, Canada. 

W. B. Bolton, 2629 Simpson Ave., Chattanooga, Tenn. C. S. Mikel, 138 Salina St., Rochester, N. Y. 

John R. Boucher, 901 Keith Ave.. Armiston, .\la. Frank X. ^iiller, 2637 W. North Ave., Chicago, 111. 

Reginald M. Bowman, 1111 Pine Heights Ave., Baltimore, Md. Joseph Naude, care of Mrs. Joe Bennett, 9 Longfellow St. 
S. L. Brevit, 4280 23rd St., San Francisco, Calif. East London, South Africa. 

Mrs. M. F. Bumgarner, Wilkesboro, N. C. Albert Norhng, 1733 Cherokee Ave., Hollywood, Calif. 

David Burman, 3431 E. 134th St., Cleveland, Ohio. G. Carlton Paddock, Medfield State Hospital. Harding, Mass. 

Walter A. Chatelain. 18 W. Putty Hill Road, Parkville, Md. E. J. Parasky, 8118 Serron Ave., Detroit, Mich. 

T. Clarens, care of Hawton, Hudiksvall, Sweden. John Petta, 722 E. Abriendo Ave., Pueblo, Colo. 

Harry A. Cohen, 33 Ellington St., Dorchester, Mass. Harold B. Phillips, 189 Gamage Ave., Auburn, Me. 

H. R. Cox, Box 26. Mirabile, Mo. Vincent Quatraro, 87 Gaston .\ve., Garfield, N. J. 

A. Cristiano, 550 Rogers Ave., West Springfield, Mass. J. A. Robertson, 179 Butterbiggins Road, Glasgow, S. 2, Scot- 

C. J. Cunningham, 1371 Victoria St., North Battleford, Sask., land. 

Canada. H. C. Rowell, Hudson, N. H. 

L. de Lambert, 222 4th Ave., Janesville, Wise. Wm. F. Sandmann, 5744 Carrollton .\ve., Indianapolis, Ind. 

A. J. Donogh, 457 28th St., Richmond, Calif. George J. Thiessen (Mgr. Fur Game Bait Co.), 303 Ohio Ave., 
Richard Eggebrecht, 1106 S. 56th St., West AUis, Wise. Fremont, Ohio. 

Clyde Walter Ehrhardt, Lock Box 317, Middlebourne, W. Va. F. A. Traver, 3046 N. Farwell Ave., Milwaukee, Wise. 

Geo. A. Folk, 9910 Graham Ave., Los Angeles, Calif. Raymond Witt, 203 Crull Hall, Concordia College, Fort Wayne, 

John M. Flitcraft, 90 W. Bremer Ave., Waverly, Iowa. Ind. 

Wm. F. Garaughtv, 2408 Cleveland Ave., Columbus, Ohio. Arch Whitehouse, 15 Greenfield Ave., Summit, N. J. 

J. M. Gillespie, 1443 N. Vine St., Hollywood, Calif. M. L. Wendel, 38 Evans St., Lockport, N. Y. 

Malvina L. Gluckmaun, 166 Second Ave., New York, N. Y. C. G. Wells, 785 Pacific Ave., Alameda, Calif. 

Prize Contest Number 2 

1st Prize $1,000.00 VVyllis Pulver, 1579 First Street, Rensselaer, N. Y. 

2nd Prize 500.00 Wm. J. Smith, 739 Church Street, Millersburg, Pa. 

3rd Prize 250.00 Catherine and Celia Wood, P. O. Box 2710, Tucson, Ariz. 

4th Prize 150.00 Thomas Bronson, 7715 San Pedro St., Los Angeles, Calif. 

5th Prize 100.00 W. T. Withrow, 121 Plymouth Ave., N., Rochester, N.Y. 

$10.00 Prize Winners 

Mrs. Herbert W. Andrews, Summer Street. Lanesboro, Mass. Sherman J. Hicks. Y. M. C. A., 292 No. St., Plttsfleld, Mass. 

Stanley Banasiak. 71 Pine Street. N'atrona. Peima. Orvis W'ell.s Hlmebaueh. 120 ^ Lincoln Ave., Dunkirk. N. Y. 

John A. Barnes. Box 631, Rurkburnett, Texas. Walter HolTraan. :J6U8 N. i;Jth St.. Milwaukee, wuc. 

Ed. Bartosch, 1004 Alien Ave.. St. Louis. Mo. W. N. Jennings. 10 S. 18th St.. Philadelphia. Peniia. 

E. R. Bcucler. 871 State St.. Traverse City. Mich. Mrs. Louwe T. Johnston. Uox 43. Norwich. Vt. 

R. Brandys, 564 GlLson .St.. Portland. Oregon. F. V. K^tchel. Moose Club, 123 W. Madison. Chicago. III. 

J. L. Buriw. R. R. No. 2. Sherman. Texas. Paul M. Klein. Jr.. 441 Oak .\ venue. Cedarhurst. N. Y. 

Berlie Cables. 1009 Broadway. C incurdia. Kansas. Geo. Larsen, Box 406. Bowman. N. U. 

C. A. Carlson. Box 61. Parkers Prairie. Minn. J. Marker. 445 \V. 23rd St.. New York, N. Y. 

W. O. Chamberlain, 415 E. Vine Street. Union City. Tenn. L. B. Maupin. 1244 N. St. Joseph Ave.. Hastings. Nebr. 

Miss Hazel Chrlstorferscn. 610 Illinois Ave., S. W.. Huron. S. D. .Mrs. O. L. McCracken. Denton, Mont. 

Roy E. Clinton, 2108 Oak St., C'lattanooita. Tenn. H. E. Miller. 346 N. 9th St.. Lebanon. Penna. 

D. H. Compton, 3195 Powell Ave.. Memphis. Tenn. L. E. NewLin. 612 Bradbury Ave.. Apt. B. Santa Barbara, Calif. 
Paul D. Covert, Woodward. Iowa. R >bt. C. Olson. 4539 Pacific St.. Omaha. Nebr. 

George H. Coxe. Jr.. 25 March Avenue. West Roxbury, Mass. A. B. Perry. 95 Howard St.. S. E.. Atlanta. Ga. 

Frank G. Davis, 13562 Cedar Road, Cleveland Heights. Ohio. Matt J. Peters. 2630 Ohio Street. St. Lauis. Mo. 

Walter P. Flynn. Uly.sses. Nebr. James P. Reed. 1307 Buchanan St., Ft. Wayne, Ind. 

■William Gee. 581 Waipa Lane. Honolulu, Hawaii. W. P. Sanlers. Indianola. MLss. 

Mrs. Hugo Gersten, Harmoasburg, Penna. Kenneth Sherman. 25 Hill Street. Dover. N. H. 

Newell Glllett. 4 Bay State Road, Worcester. Mass. Frank Sle?el. Mt. Clemens. Mich. 

Irving Goldwyn. care of Board of Transportation. 29-46 North- Ernest E. Smith. 320 E. West CabriUo Blvd.. Santa Barbara. 

em Blvd.. Long Island City. N. Y. Calif. 

C. A. Graham, 156 Clitl Crest Drive, Scarboro Bluffs. Ont., Walter L. Smith, 2731 8th Ave., Apartment 11, New York City 

Canada. E. C. Twombly. 244 West Newton St.. Boston. Mass. 

Roland Gulmond. 28 Sauclar St.. Fall River. Mass. Victor E. West. Rear, 1132 Stanton Ave., New Kensington, . 
Herbert H. Hall. 7380 Ellsworth Ave., Detroit. Mich. Penna. 

G. E. Hendrlckson, Argyle, Wise. Mrs. G. A. Witham. Cathlamet, Wash. 
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COMFLETE COURSE 

HERE is an amazing offer to anyone interested in 
automobiles. Whether you are a garage owner, 
mechanic, or merely interested in keeping your own car 
100% efficient, don't miss this opportunity. Our new 
' • Reference Student" plan teaches you automobile en- 
gineering quickly and thoroughly. We use modern 
instruction methods, "The Best Answer" style adopted 
by great universities. Course includes over 200 lesson 
sheets with loose leaf binder and all necessary text 
material, and covers fully automobile design, construc- 
tion, operation and repair. Over $1,000,000 of resotirces 
have enabled us to get the cooperation of auto manufac- 
turers in producing the best home study course possible. 

SIX BIG 
AUTO BOOKS 



INCLUDED 

r>e Luxe binding, 2700 pages, 
over 1800 illustrations, with 
wiring diagrams, euuipment 
Charts, etc., covering aviation 
motors, free wheeling, syncro- 
" mesh,outboardniotor8,motor- 
cycles. tractors, included with- 
out one penny of extra charge. 

Amazing Offer 

This course vdlh lesson sheets and books — all will be sent to 
you for free examination. Send us your name and address 
and the name of your employer as a reference and every- 
thing will be shipped to you without any obligation of any 
kind except to look them over and then decide. Books have 
jiffy index which makes all facts Instantly available. Send 
now and we will also include free membership In the 
American Technical Society with full consultation privileges 
for one year. 



SEND NO MONEY 



American Technical Society 
Drexel at 58th Street 
Dept. A.C.-I9 
Chicago, Illinois 

You may send me for free examination complete Course of 
Auto Engineering with all text materia', including your 1932 
auto books. 1 will pay the few cents delivery charges, ex- 
amine everything, and if I decide to keep them will send 
$2.00 In 10 days, and $3.00 per month until the total price 
of only $29.80 Is paid. Otherwise. I will return the books 
and the course and will owe you nothing. 

Name 

Address. ..•••«•••••• 

City State 

Employer's Name 

Employer's Address 

W7ien voriting to advertisers 




a Qjueer Way , 
to Learn Music/ 

No teacher — no monotonous exercises or confusing details. Just a 
simiile, easy, home-study method. Takes only a few minutes — 
averages only a few cents a day. No "(trind" 
or liard work. Every step is clear as crystal — 
simple as A-B-C throughout. You'll be sur- 
prisied at your own rapid procress. From the 
.start you are playing real tunes perfectly by 
note. Quickly learn to play any "jazz" or 
classical selection — risht at homo in your 
spare time. 

Free Book and Demonstration Uesson 
Don't be a wallflower. Send for Free Book- 
let and Free Demonstration Lesson. These ex- 
plain our wonderful home study method fully 
and .show you how easily and quickly you can 
learn to play at little expense. Mention your 
favorite iastrument. Instruments are supplied 
when needed — cash or credit. Write NOW. 
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U. S. SCHOOL OF MUSIC 

Bruniwick Bidq. New York City 



PIcfc Your . iMtmNMnt 

Piano Violin 
Organ Clarinet 
Ukulele Flute 
Cornet Harp 
Trombone 'Cello 
Saxophone Piccolo 
Mandolin Guitar 
Banjo Accordion 
Sight Singing 
Harmony and 
Composition 
Voice and Speech 

Culture 
Drums and Traps 
Automatic Finger 
Control 
Juniors' Piano 
Course 




RtOOIf^oXASH 

EVEN WHILE YOU LEARN •^g""-" 



EARN MONEY while I teach you 
to DRAW ORIGINAL $15-$76 
cartoons, comic strips, and illustra- 
tions in my simple complete course of 48 
FULLY ILLUSTRATED LESSONS 
ba.sed on 30 years actual experience as an 
artist! Write today for free details. 
MM. ANDERSON SCHOOL. Mijiswi.Wiscaisin 



Caursa 

$A49 



2 



FREE 
On* lasten 

with crHlelsm 
WRrrE FOR 
IT WOWl 




Wonderful, new device, guides your hand; corrects your writing in a 
fewdays. Big Improvement IQ three hours. No failures. CompUt* 
outlln* FREE. Write C. J.^ Otment. Dept. 34. Bt. Louis, Mo. 



CKIMB 

^wra cnow 

HNGEK 
FUNIS 



SECRET SERVICE Bo^ 



For 30 Days Raadinc 
No Moiwy Down— Actual CrimoCas* 

V You Act ituickl—We will «end Too Uii« «tiiT<iiB 
book on Crime Detection, Secret Service and Iden- 
tification Work for 30 days free reading. Send no 
money. If you decide to keen it, then send only 
$1.00. If not, return it. WRITE TODAY. Not 
sent to boys undarl 7 years of age. 

.g Cooke B<tfc Dent C.135 1920 Smjuit kn^ CMcaio 



IMTCMSnrC l>RACnCAL TKCHNICAL COURSES in Eleetriesl, 
Mechanical. Structural, Architectural Enrincerinc Deiree in Zyra., 
diplotna in 1 yr. Also iib<irt<^r coiirned in Electricity, Power Plant, 
Radio. Televimon. Elactrir R,'friireratiiin. Draftine. Weldina. Non- 
ementiala eliminnlrd LOW TUITION. Einert iniHructor«. El- 
tenniTely eoiiipiw'd labnr!it<irii.B Frpp life-time employment lor 
craduates. Part-time work diirinc fttt,.nd:inrp. 32nd year. Writ* 
for eataloc. FINLAV ENGINEERINC COLLEGE 
10O1 A Indlaaa Avmu* KANSAS CITY. MO. 
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Fred Williams 
Chaltanooga, Tenn. 



How dare you say, 
^^I have no 



opportunity 



-when men and women, thru the new 
home'Study trainingf are making 
records snch as these? 




my 

W. F. Ilisey 
Treasurer, Palais Royal 
IVashinglon, D. C. 



YOU seek a better opportunity to get fm^^"^ <!>-^«jM| Controller — a few months later, Controller, 

ahead in business — and you don't want s9|^C|< even surpassed his ambitions — when he 

"promises"; you want a definite pro- W appointed Treasurer, at a salary over 

gram for advancement, backed by positive % 300% greater than when he enrolled with us! 

proof that that program zi'orks! k If t'l'ik such progress is beyond your 

Listen, then, to these actual experiences— / -.^ abilitv — take heed of what Hisey savs: "I 

and when you have heard them, tell us, it you ^p^, / ^ recommend your course to every ambitious 

can, how you dare to say, 1 have no oppor- > "i^"' ^ ^^'^00 position is zvaiting 

tunity. ^N^^^^W'*/ for everyone zvho will take your training and 

Raises His Pay to $9,000 a Year '^^^^ 

Annella L. Koch. Audi- 

'Mr. C. P. A."— that's what the boys at the 'iToui.'^cJiuZ:ul''oL^^^^ Send for These Free Books 

^ank jokingly called Fred Williams when he "When i enruu.li. i was i jj -n 

enrolled. The idea of a man trving to learn- ^.X*aJK,S ) are eager to get ahead ? Then you will 

by home sludv—a branch of business as spe- ^rr^JfT"/'; , importance to learn more of 

cialized and highly paid as Higher Accounting! fo^TssTslani^^^^^^ the success-methods which Williams and 

n r J IT?-!!- ^11 I L M and later lo Auditor of Hisey and thousands of others have em- 

liut r red Williams got the last laugh. JNot this larger hoi,i. My i t cm 

A:A ^^^c. tU^ r P & ^ s.Uarywas increased sub- ploVCd SO ptohtably. 

only did he pass the C. A. examination — stanHaiiy - - -uhuh in- „, i i r i -t 

but today, just nine years later — he is head "'^"'Ji^i '''"^,id%"'cntirl therefore prepared a special 64- 

of his own Chattanooga firm, and clearing — %7t%'theUaininl:''''*" page book which outlines these methods in 
on the average — 39,000 a year. The men who detail. It also points out the big opporru- 

once laughed at his ambition are coming to him for jobs. nities in the field you are in or wish to enter — shows 

MTT711- • «v' ^ ^- ^ u you how vou can fit yourself to grasp them, 

r. vvilliams writes: lour representative told me ' . ■ • , i 

when I enrolled that I would receive J550 for each hour The coupon brings this book to you without cost 
of study, but / have far exceeded that figure a numbfr o"" obligation. 

of times. I think your training is to be preferred to Measure your will to succeed by what you do with 
any other course in accounting available — preferred this coupon — NOW! 
cvfen over the courses offered by resident — 
universities. It is very thorough, practical , * oa, , cv-rcvrcir^iv7 t tmixtcoci-t-v 
and easy to master, inspirational, interesting." SALLE EXTENSION UNIVERSITY 

^ y y 6 V)cpt. 864-R Chicago 

Tlf»rr»mf»c Tri-*»aciii-f»r r»f On*^ of Opportunities in Accountancy — Check below and we will send you 
OCCOlllCS xrcdijurcr v^lie ^^p^ -Accnuntancy. the Profession that Pays," also copy of "Ten 

Nation's Large Department Stores Promo"-'"" one." aii without obligation. 

□ Higher Accountancy 

Ten years ago, W. F. Hisey was blue and dis- other LaSallc opportunities: if more inUrcaua hi one of the other field, of 
COUraged. If you aren't satisfied with your business indicated below, cliLCk here: 

nnsirinn "snlarv nr oxen vniir field of work H Manartement □ Banking and Finance 

position, Saiar\ or e\ en >OUr neia or WOrK q Modern .Salesmanship □ Modern Foremanship 

VOU can understand how he felt. a Traffic Management □ Personnel Management 

-J f.lt)l-T> 1 □ Railway Station Management □ Expert Bookkeeping 

loday tie is treasurer of the ralais Koval, □ Law: Degree of ll. B. □ c p A Coaching 

a Washington, D. C, Department store, with g PnXyjfial Management □ Business English 

?5 000,000 sales per year, employing over g «"e^'rt^,^Sd^StToi*^"'=* BES^u^'JI^pLa'kTg"'** 

600 people. correspondence □ Ollice Management 

Why the amazing change? . . . Mr. Hisey 

saw a sign — a sign advertising the salary- Name - 

value of LaSalle Training, He investigated — 

realized he could not attain his goal without Present Position 

knowledge of Higher Accounting — and, in Address 

spare time, quietly prepared himself for a " 

position as Controller of a Department Store. T ^CoTlr^ vf'i^n Cl/^t^ T Tt^t^7^t»Ct f^r 
His big chance came — he was made assistant JUd.O<iilC JL>XLdIdIiJII l-/lllVCrolLy 
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BE a/f ARTIST 
E^arn a Fat Income 

W/HAT would you give to be thoroughly 
" trained in Modern Art on which maga- 
zines, newspapers and publishers are spend- 
ing millions every year? Many Federal 
Students who already have this training 
are earning from $2500 to $6000 a year — 
some even more. 

More than fifty famous artists making big 
incomes themselves have contributed ex- 
clusive lessons and drawings to the Federal 
Course in Illustrating. Through these 
lessons you may get the benefit of their 
long experience in Illustrating, Cartooning, 
Lettering, Poster Designing, and Window 
Card Illustrating. Careful training through 
the Federal Course teaches you to turn 
simple lines into dollars. You learn at 
home in spare time. Earn while you learn 
if you wish. Through their professional 
success hundreds of Federal Students have 
already proved the value of this home 
study art instruction. 

Fill out the coupon below and get the 

Free Book," A Road to Bigger Things," and 
Free Vocational Art Test to measure your 
ability. 

• • . . Mail the Coupon Now .... 

CF ILLUSTI^ATING 



8132 Federal Schools Bldg., 
Minneapolis, Miuu. 

Please send your free book, "A Road to Bigger Things," to- 
gether with Vocational Art Test. 

Name Age 




Occupation . 
Address .... 



New York 
Electrical School 

teaches PRACTICAL ELECTRICITY 
by its own distinctive method of 
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Learn by Doing 

No previous preparation or electrical 
knowledge is necessary. Every step 
is guided by expert instructors. 
Individual attention. 

SPECIAL COURSES IN 
AUTO MECHANICS AND AUTO 
ELECTRICITY 

Day and evening classes open all year. 
Start any day. 

Write for FREE School Booklet. 
Visitors Welcome 

New York Electrical School 

Established 1902 44 West 17th St., N. Y. 



Learn WATCH REPAIRING 



When writing please viention Popular Mechanics 




AT HOIME You can learn by our modern and 
oriifinal system of instruction every partott lie Watch 
Repairing Trad* at home as ^ood or better than at 
a shop. Vou can earn money while learning: and se- 
cure a well paving position or start in business after 
coinpletinff our course of instruction. Good watch 
repairers are always in demand and earn from 
$50 to f75 per week. For pariiruUrs apiily to the 
Wisconsin Scliool of Watch Ropairins 
524 E, m— on SU, MiLWAUKCC, WIS. 




$1260 to $3400 YEAR 

Men-Women-18 fo 50 / FRANKLIN INSTITUTE 

/ D«pl. W-174, RoGlMSter. N. V. 

STEADY WORK Gentlemen: Rush to mc, FREE of rh»rce. 

n • 1 . Iwl "f S- Gov<"rnnienl bk pay job« now 

Paid Vacations ot,L»inahlr send me FREE 33-n«e book 

V dntMjribin* MilarieM, hour*, work, vacation, and 

Common education ^ »i 

vitK full pKrtioulftn on how to get a poaitioa. 

usually sufficient O 

M.» ^ y Name 

ail Coupon ^ 

today — SURE / AddrcM 
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"All through high school I planned on a college 
career. It was one of the real ambitions of my life. 
But present-day conditions blasted my hopes. The 
family had no money — and needed my help besides. 

"Facing the cold facts, I chose the only alternative 
I had — I enrolled for the International Correspon- 
dence Schools Course in Electrical Engineering, the 
career I had planned on. It's diflFerent from college 
life, I guess, studying at home in my spare time, but 
I'm getting the training I need — and that's the im- 
portant thing! I've already had several promotions, 



and also have the satisfaction of knowing my 
groundwork is based on actual experience on the job 
and the technical training that I. C. 8. is giving me." 

This is one of many similar letters I. C. S. have 
received in recent months. Today a man can secure 
the training he needs to make progress in his chosen 
career. The only capital stock he needs is a will- 
ingness to utilize his spare time! 

Has college been denied you? Then this coupon 
may offer a solution to your disappointment. Mark 
and mail it! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



*'Tke Universal University BOX 5611-G, SCRANTON, PENNA. 

Without cost or obligation, please send me a copy of your booklet, "Who Wins 
and Why," and full particulars about the subject before which I have marked X: 



□ Architect 

□ Architectural Praftsman 
Illiulldlne Sstliiiatlni; 

□ Wood Mlllworkink' 

J Contractor ami Builder 

□ Structural Draftsman 

□ Structural EnEineer 

□ Electric Wiring 

□ Electrical Enclneer 

□ Electric Llphting 

□ Wekllnp, Electric and Gas 

□ Beadlns Shop Blueprints 

§ Business ManaKement 
UQice Manaeenient 
Industrial ManaRcment 

B Personnel Manaeement 
Traffic Management 

□ Accountancy 



TECHNICAL AN 

D Telcpraph EnEineer 

□ Teleplimie Work 

n Mt'chiirilcul KliKlnecr 

0 Mechanical Draftsman 
Machinist 

□ Toolinaker 

□ Patternmaker 

□ I'lpefitter DTlnsmlth 

□ liriilKc Endncor 

BKrldKe ami Bulldlns Foreman 
(las EnRlnes 

□ Diesel Engines 

BUSINESS 

□ Tost Accountant 
DC. P. Accountant 

□ liookkecplns 

□ Sicnlarial Work 

J Spanish □ French 

□ Salesmanship □AUvertlsing 



D INDUSTRIAL COURSES 

□ Aviation Engines 

□ Automobile Mechanic 

□ Plumbing □steiini FitUnc 
JHeatlnK □ Ventilation 
J Sheet Metal Worker 

□ Steam Engineer 

□ Steam Electric Engineer 

□ Clril EnKineer 

□ SurveyinK and Mapping 

□ Refrigeration 

□ R. R. Loromotives 

□ R. R. Section Foreman 

TRAINING COURSES 

□ Business Correspondence 

□ Lettering Show Cards □ Signs 

□ Stenography and Typing 

S Complete Commercial 
Civil Service □ Mall Carrier 

□ RaUway Mall Cleik 



□ Tl. R. Bridge and Building Foreman 

□ Air Brakes □ Train Operation 

□ Highway Engineering 

^ Chemistry □ Pharmacy 

□ Coal Mining Engineer 

□ Navigation □Boilermaker 

□ Textile Overseer or Supt. 

□ Cotton Manufacturing 

□ Woolen Manufacturing 

S Agriculture nFruit Growing 
Poultry Farming Gltadlo 

□ Marine Engineer 

□ Grade School Subjects 

□ High School Subjects 

□ College Preparatory 

B Illustrating 
(Cartooning 

□ Liuiber Dealer 



Name Age.. 



..Address.. 



City State Occupation 

// vou reside in Canada, send this coupon to the International Correspondence Schools Carwdian, Limited, Montreal, Canada 
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Uarm Aviation 



SHIPPED FREE 




5 VOLUMES BRAND NEW EDITION 

Only 15 minm.-, ii day with tlie«|. W ONDKH HOOKS will prvpare v.m 
lor u 5o<)d draftine job in loM tliun ii year. M ^'«-li:iiin-:i 1 and art lii'fr- 
tMral draftins from ("impl^r srrai^ht lin'-n fd inipttrtaiit rnniplcx pl-inrt. 
A alrp at u time! Built esptciuUy lur be^iniierd, for iiiuu with ouly 
Krammnr srhooiing by 22 famous eneincom and architerta. D«Lux« 
flciible bindins. nearly 2,000 pa-rs, 154*1 bliic-printB, cbartu and din- 
prnms. Draftins r iom prnrtirp. PI.IS E\(;INEERING, mode eiuiy and 
rl«ar. ImlydM complat* eouna In bins-print racding. 
Competent drnftsmen are urgently needed riiht now in all btiildinz and 
nianiitarturmi line* at »S0 00 to $100 00 a week. 1 haf. iiiat the be-inninx 
7;E?,?f. UKAFTSMEN HAVE THE BEST CHANCES fOR ADVANCE- 
Mb.Nl. I Icrisaiit, f.»«rin:it.inc work, eitny to It-urn find do. Learn giiickly 
with these books — send coupun for a set FREE and sec fur yuurself. 
Complato %mt of drawing instruments if you 
send fr»r these dfrtftiiiis bookn NOW. Thcoo 
iiiHtniriierits are nuide of Ihe finest of Geniian 
■ilvi«r, nrc ahnrihitcly arrnrate nnd are parked 
in vclvt't lined leatherette pocket caw. Real 
910 vulue. but free to you with these books. 
A y«ar*M conxuttino memhtmhip in the Amrrican 
Treknirni Soeifty noir givrn frrr to all rfadrrt 
oflhiM fnmout Cvrlopedia of drafting. Manx/ my 
that U i« worth more than the cott of the booka. 

AMERICAN TECHNICAL 

SOCIETY 
Dept. D.C.-19. Drexel at 58th St. 
Chicago, tll- 

AfMrlean Tachntcal Soclaty, 0«pt. D.C.-19. Drexel at 58th St.. Ch'cago, ril. 

8end fur 10 days' free iij-e New 5 volume set of draftinif. I will pay the few rents de- 
livery i hanicB. If I wish. I niiiy rpturri bfmks in 10 d'lyn and owe yon nolliinu but if 
I decide lo keep them I will (tend $2,00 after ID days, then only $:* 00 a month until 
Slf>.^0. th<* cpcriiil introd'ictory price, ta paid. Send Brand New edition and include 
drawing Instruments free. 

Name 



THESE 
INSTRUMENTS 
INCLUDED 




Addreu 

EmfioyeT*t Name. 
Addrett 



30,000 /7ufo Mechanics 

^ USE THIS BOOK ! ! 




You too c*n relf upon thu Radeo mjnujl fof timing, lyn- 
chronixinC. clutch «d)mlmentt. proton initalljlions. cirbu- 
retor rrpjin other mdrsp*n4jblc Bngin«niig data for 7S 
m«kcs includinf ford 8 300 time vawmg kmks, remedies for 
Oil pumping, ihimmy, hejtin(;,ctc SI6paK».200illuitrjtioni, 
S2,00 postpaid Sa»g time . . . mahe mo>€ mone y. 
Money tMck guarantee. Order toda y/.' 



RADCO PUBLICATIONS 

SI' PjciIic Building Oakliitd. Cjlifornii 




* VOUR II 



Get tbis FREE Book 



Protect the future profits from your idea hv 
securing a U. S. Patent. Delays arc often dan- 
ptrous. J give rrompt and personal attention 
your case — nothing is entrusted to unskilled 
assistants. The Patent Cffice itself urges you 
to select a Competent Registered Patent At- 
torney in order to protect your interests prop- 
erly. Therefore, hcfore doing anything else, 
send for my NEW FREE BOOK and get the full 
facts, and with it I will send you my FREE 
"Recordof Invention" form. Allcnrresron- i, 
i cnce strictly confidential. Mail Coupon TODAY, 




L.EDWARD FLAHERTY 

RECISTCRED P A T E M T . A T TO R N E V^, 



7C4 International Building. WASHINGTON, D. C. 

Please send immediately your FREE book and Record of Invention 

Pnrm. 

Name 



Address . 
Cify 




Attractive Opportunities 

are in store for men who prepare them- 
selves now for a career in Aviation. Air 
transportation has substantially in- 
creased during the past year, while 
other lines of business have been 
standini; still. Let us train you 
^ ^ at this Lincoln School for one of 

the best positions as pilot or mechanic. Highest type of 
equipment and instructors. Aircraft factory in connec- 
tiort. Our graduates are holding many of the higher 
positions of responsibility in Aviation. Both Ground 
and Flying School Government Ap~ 
proved. If interested, write today for 
catalot;, stating your age. 

LINCOLN AIRPLANE 
& FLYING SCHOOL 

201 B Air-ra't BIdo., LiT;oIn, Nebr. 







RC A RAILWAY 

UL TRAFFIC INSPECTOR 



I Railway and Bus — Rapid Pay Advances 

I ACTIVE, dependable men— 19 to 65. In- 
teresting, Important work under big offl- 
cial.^; unlimited opportunity; travel or 
remain near home. 
Ourthnrough, sltnple. home-study course train.s 
you in a fc.v wcek.s, and oii completion we l elp 
place you at $120 to $1.50 per month up, plu.s 
expenses, to start, or refund tuition. Costs 
little — t«rms. 

Free Booklet explains the splendid opportuni- 
ties in Tran«in»rt!i' inn work Many S B. T.I. mm have eone 
on to impurUint executive posilion.f. Don't dclayl Write 
STANDARD BUSINESS TR.MNING 
INSTITUTE. Div. 208, Buffal o, N. Y. 

Ultra- 
modern 
Piano 

taught by mail. Note or ear. Easy rapid 
essons for adult beginners. Also Self-instruc- 
tion system for advanced pianists. Learn 358 
Bass Styles, 976 .Jazz Breaks, liundreds of 
Trick EndinRS, Hot niiythms. Sock, Stomp 
and Dirt Effects: Symphonic and Wicked 
Harmony in latest Radio and Record Style, 
Write for Free Booklet. 

WATERMAN PIANO SCHOOl, 1826 W. Adams SI., Los Angeles.Calil. 



100% Improvement Gnaranteed 

We build, streriKllien the vocal organs — not 
with singing lessons— b\it by fundamentally sound and 
Bcientifica'ly correct aiient exercises . . . and absolute- 
ly ouaranfe* to improve any eineing or speaking voice 

at leojit IW'o . . . Write for wonderful voice botik -sent free. 
Learn WHY you can now have the voice you want. No litera- 
ture Rent to anyone under 17 years unless signed by parent. 

PERFECT VOICE INSTITUTE, Studio C-13S 
308 Na. Michigan Ave., Chicago 



BE AN OIL EXPERT! 

New pa.sy practical way to learn at home In spare time. Oeology 
Drilliiii; Sletiiods. Pipe Lin^ Transportation. Retluingund Marketing 

l!'.'/7e Tn<t'!u.' Flih lC linohl 
PETROLEUM ENGINEERI.MG UNIVERSITY, D«pt. 22S, FORT WAYWE, IND. 



"BECOME A LIGHTNING 
TRICK CARTOONISTTj 



'^Tid Sl.on for Lauffh ProduHnu Proersm of 23 Trick Draw- 
insrs with Instructtuns. ('atalotrof Chalk Talk Supplies Free. 
BALDA ART SERVICE. Dept. 1, Oshkosh. W is. 
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Learn to Dance 

You c:tn learn all the niodorn dances the latest 
Tangf) steps, the new Fox Trots, dreamy Waltzes, 
smart (>olle.riare Steps, and popular Society Steixs 
at home, easily aiui riuickly. New chart metho'I 
makes danoim; as simple as A-B-C. No music or 

partner re'juired. Don't be a wallflower. Learn to dftiic-. 
Complete poiirae — 2S5 paseti, 54 UliiatraiionB, iienl on 5 Dnyi*' 
Free Trial. Enualn $20 00 co-mv.. Send no money. Pay 
postman only $1 .'.>8, plna p<ii>taK'- npoD arrival. Money back 
if not deliglitcj. Cat.iloc Free. 

Franklin Pub. Co.. 800 No. Clark St., Dept. C-935, Chicago 
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OPPORTUNITIES 

are many 

for the Radio 

Trained Man 





Don't spend your life slaving awa> in some dull, hopefess job! Don't be 
6atisfied to work for a mere §20 or $30 a week. Let me show you how to 
get your start in Radio — the fastest- growing, biggest money-making game on earth. 

JOBS LEADING to SALARIES oS $50 a Week and Up 

Prepare for Jobs as Designer, Inspector and Tester — as Radio Salesman and in Service 
and Installation Work — as Operator or Manager of a Broadcasting Station — as Wire- 
lets Operator on a Ship or Airplane, or in Talking Picture or Sound Work — Hl>N> 
DREUS of OPPORTUNITIES for a real future io Radiol 

Ten Weeks of Shop Training 

At Coijne in Chicajfo 

We don't teach by book study. Wc train you on a great outlay of Radio, Television 
and Sound equipment — on scores of modem Radio Receivers, huge Broadcasting 
equipment, the very latest and newest Television apparatus. Talking Picture and 
Sound Reproduction equipment. Code Practice equipment, etc. You don't need ad- 
vanced ediicniion or previous experience. We give you RIGHT HKRE IN THE 
COYNE SHOPS — the actual practice and experience you'll need for your start in thia 
great field. And because we cut out all useless theory and only Kive that which U 
necessary you get a practical training In !• weeka. 

TELEVISION and TALKING PiaURES 




And Tele-srision is already here I Soon thereHl be a 
demand for THOUSANDS of TELEVISION EX- 
PERTS! The man who learns Television now can 
have a great future in this great new field. Get in 
on the ground-floor of this amazing new Radio 
development ! Come to COYNE and learn Televi- 
sion on the very latest, newest Television equipment. 




MANY EARN WhUe Learning 

You get Free Employment Service for Life. And 
don't let lack of money stop you. Many of our stu- 
dents make all or a good part of their living ex- 
penses while going to school and if you should 
need this help just write to me. Coyne is 32 years 
old ! Coyne Training is tested — proven beyond all 
doubt. You can find out everything absolutely 
free. Just mail coupon for my big Free Book. 
R.C.I.K WIS, Pres. RADIO DIVISION Founded 18«« 

COYNE ELECTRICAL SCHOOL 

500 S. PaoUiw St., Dcpt.CX-3H, Chicago, 111. 



Talking Picture and Pablic Address Systems offer 
opportunities to the Trained Radio Man. Here is a 
great new Radio field just beginning to grow ! Pre- 

Eare NOW for these wonderful opportunities! 
earn Radio Sound Work at COYNE on actual 
TALKING PICTURE and SOUND REPRODUC- 
TION equipment. 

All Practical Work at Coyne 

ALL ACTUAL, PRACTICAL WORK. You build 
radio sets, install and service them. You actually 
operate great Broadcasting equipment. You con- 
struct Television Receiving Sets and actually 
transmit your own Television programs over 
our modern Television equipment. You work on 
real Talking Picture machines and Sound equip- 
ment. You learn Wireless Operating on actual Code 
Practice apparatus. We don't waste time on use- 
less theory. We give you the practical training 
you'll need— in 10 short, pleasant weeks. 

Mail Coupon Today for All the Facta 



H. C LEWIS, President 

Radio Division, Coyne Electrical School 

500 S. PanUna St., Dept.C3.3H,CIU«ago, 111. 

Dear Mr. Lewis: 

Send me your Big Free Radio Book, and all details of 
your Special Offer. 



Name . . . 
Address. 
City 



.State. 



When writing to advertisers please mention Popular Mechanics 
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A Special 
Technical 
School 




ELECTRICAL 

ENGINEERING 

Complete Course in One Year — Theory and Practice Combined 

Underlying Principles Emphasized — Non - Essentials Omitted 

A CONCISE, comprehensive course in Electrical Engineering complete in one college year, to pre- 
pare earnest, ambitious young men of limited time for new opportunities in the electrical field. 

Theory and practice closely interwoven in classroom and laboratory. Mathematics, engineering 
drawing and intensive shop-work. Students construct motors, install wiring and test electrical ma- 
chinery. 39 years' experience assures you ma.ximum training in minimum time. Graduates are 
qualified to enter the electrical field at once. 

TREP.^RE YOURSELF NOW for future opportunities which will surely accompany a revival of 
business in general and new eltclrical activities in particular. 

Fireproof dormitories, dining hall, laboratories and shops. Bliss-trained men hold responsible 
technical and executive positions. 

Catalog on request 

BLISS ELECTRICAL SCHOOL 

118 Takoma Ave. Washington, D. C. 



PHOTO-ENGRAVING 



We Furnish all equipment ud m&ten&la includ 

ing Urt^e photo engrann^ c&mera complete with Umpi, leni 
and icreeD. Wheo you have fmiahed the course jou can eitabliah 
a good pajin^ independent buaineaa with the equipment fum 
inhtd or work for other* at a big salary Photo Engranog offers 
greater opportunitjeB today than any other induBtry Every 
picture in this uuue of Popular Mech&nics waji en^aved by the 
proceae we teach you. Earn good money while learning Write 
A copper f J tuitoday for our new iUuatrated cataJog which was engraTod on 
print above picture equipment auch sa we furnish. Tou wiU not b« obligated in any 
•ixe 8 by 10 inches viy by wnttng. 

MUt for $16.37 I Aurora School of Photo Engraving, Box 22S. Aurora, Missouri 




EARN MONEY 

AT HOME . 



YOU can make $15 to $50 weekly in spare 
or full time at home coloring photographs. 
No experience needed. No canvassing. We 
instruct you by our new simple Photo-Color 
process and supply you with work. Write 
for particulars and Free Book to-day. 

The IRVING-VANCE COMPANY Ltd. 
356 Hart Building, Toronto, Can. 



Home Study Accountancy Training 

Accountants command big income, ing knowledge unnecessary — we 
Thousands needed. About 9,000 prepare you from ground up. Our 
Certified Public Accountants in training is supervised by Wm. B. 
U.S. Manyearn 25,000 to ?20,000. Castenholz, A. M.. C. P. A., as- 
We train you thoroughly at home sisted by staff of C. P. A.'s. Low 
in your spare time for C. P. A. ex- cost — easy terms. Write for val- 
aminations or executive account- uable free 64-page book, "Account- 
ing positions. Previous bookkeep- ing, the Profession That Pays." 

LA SALLE EXTENSION UNIVERSITY, Dept. 864-11. Chicago 





N MECHANICAL DENTISTRY 



I SEND FOR 
I FREE BOOK 

Earn Big Money — Men Needed Everywhere. This 
money-makini,' busiiipss easily Io!iriie<l in day or evening 
srssidns. Practical, individual tralnlni;. Fasy terms. Write 
NOW for free catalog P and special tool offer. Address 
NEW YORK SCHOOL OF MECHANICAL DENTISTRT - 125 W. 31tl Slriel. HEW YORK 




OIL HEAT 



Now CHEAPER THAN C04L/ less 

Sensntional new burner cuts heatins> costs — yet has increased /J^? 
heating capacity! Burns oil (or gas) in new, better wav. Lowest $100 
priced . . . sold on easiest terms. Built and C.tTARAXTEKD by 
largest exclusive oil-burner manufacturer. Listed as Standard by 
Underwriters Laboratories. 

Newest automatic control makes it safest and easiest to handle. No 
iKnltlon. No smoke, soot. Practically noiseless. Only 1 moving part. 
Genuine Westlnghouse motor. Won't interfere with radio. Fits any 
furnace instantly. Anyone can ln.stall. Over .30.000 satisfied users. 
Qnpr iai rtffor I ^Vrite promptly for remarl.able LOW-PRICE, 
^|*«;vicil VIICI ■ jr^Vf^Y-TEUMS special offer! Good for a 
llmit<>d time only. Act quick. State number of rooms and type of 
present heating plant. Send TODAY— sure! 

LACO OIL BURNER COMPANY 

182 Union Street Grfswold, Iowa, U. S. A. 




Mineral Wick 

Generates Gas at 
Lowest Cost Known 

Burns oil new way. 
Turns cheap furnace-oil 
to gas — mixes gas »1th 
air (4% gas, W.% air). 
Burns every atom with- 
out waste. Flame, In 
"high," Intensely hot. In 
"low," acts as pilot light. 
Can't go out. 



nr Al met LACO beats all rom- 
p.jtilion. Nationally 
adverti?»«*d. DealTS i^wamped with orders. If 
y<tu iirr. n r»tfd dealer, or cau invest a small 
amuunt iu denionstratur. write or wire, quickl 
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Be A RADIO EXPERT 




Made $700 in Five 
Months Spare Time 

"Although I have had little time to 
devote to Radio, my spare time earn- 
ings for five months after graduation 
were approximately $700 on Radio 
Bales, service, and repairs. I owe this 
extra money to your help and interest. 
Thanks for the interest shown me 
during the time I studied and since 
graduation. " — 

CHARLES W. LINSEY, 
537 Elati Street, Denver, Colo. 



$400 a Month 

"I really believe that every man 
should take your course in Radio. If 
he has anything in him at all there is 
every chance for him to get some 
place. The field is getting bigger and 
better every year. 1 was making good 
money but could see the opportunities 
in Radio. Believe me, I am not sorry, 
as I have made more money than ever 
before. I have made more than $400 
each month." 

J. G. DAHLSTEAD, 

Station KYA, San Francisco, Cal. 



Many Make 

^SOto^OOaWeek 



Broadcasting Sta- 
tfons employ 
trained men contin- 
ually for jobs pay- 
ing up to $5,UU0 a 
year. 





Aviation employs 
many trained Ra- 
dio men. Operators 
employed through 
Civil Service Com- 
mission earn $1 ,620 
to S2.S00 a year. 



J. E. SMITH. President 
National Radio Institute 

The man who has directed the 
Home-Study Training of more 
men for the Radio industry 
than auyutber man in America. 




Spare time set serv- 
icing pays many X. 
R. 1. men $200 to 
Sl.OOOayear. Full 
time men make as 
much as $50, $75, 
$100 a w eek. 



If you are dissatisfied with 
yoiu- present job. If you are 
strucgllnR along In a rut 
with little or no prospect of 
anything better than a 
skinny pay envelope — clip 
the coupon NOW. Get my 
big FREE book on the op- 

gortunities in Radio. Read 
ow ouickly you can learn 
at home In your spare time 
to be a Radio Expert — what 
good jobs my graduates 
nave been getting — real 
jobs with real futures. 

Get Ready Now 
for Jobs Like 
These 

Broadcasting stations use 
engineers, operators, station 
man.icers, and pay up to 
5.5.(100 a year. Manufac- 
turers continually employ 
testers. Inspectors, foremen, 
engineers, service men. buy- 
ers, for jobs paying up to S6.000 a year. Radio Operators 
on ships enjoy life, see the world, with board and lodging 
free, and get good pay besides. Dealers and jobbers cm- 
ploy sen,'ice men. salesmen, buyers, managers, and pay up 
to SlOO a week. My book tells you about these and many 
other kinds of interesting radio jobs. 

Many Make $S, $10, $1S a Week Extra 
in Spare Time Almost at Once 

Every neighborhood needs one or more men who know 
how to repair various iiinkes of sets. The day you enroll 
I send you material which you should master aulckly for 
doing 28 jobs, common In most every neighborhood. 
Frank Golden. 629 Walnut Street, Newark, X. J., says: 
"I made over $900 In my spare time In about ten months." 

Save Money. Learn at Home 
in Your Spare Time 

Hold your job until you arc ready for Radio. Our 50-50 
method of training — half from I,esson Books and half from 
practical experiments using Special Radio Equipment 

New Radio Equipment for Broad Practical 
Experience Given Without Extra Charge 

My Course is not all theory. I'll show you how to use my special 
Radio equipment for conducting experiments and building circuits 
which illustrate important principles used in such well known sets as 
Westinghouse, General Electric, Philco, R.C.A. Victor, Majestic and 
others. You work out with your own hands many of the things you read in 
our lesson books. This 50-50 method of training makes learning at home 
easy. Interesting, fascinating, intensely practical. You learn how seta work, 
why they work, how to make them work when they are out of order. Train- 
ing like this shows up in your pay envelope — when you graduate you have 
had training and experience — you're not simply looking for a job where you 
can get experience. 




Talking Movies — 
an Invention made 
possible by Radio 
—employs many 
w ell-tr!ilned Radio 
men, paying $75 to 
S200 a week. 



Learn at Home' 
in Your SparcTimc 



given without extra'charge, makes learning at home easy, 
fascinating, practical. It gives you practical experience 
while learning. Y'ou don't have to be a high school or 
college graduate. Many successful graduates didn't Qnlsb 
the grades. 

Your Money Back If Not Satisfied 

Our training Is right up-to-the-minute with R.idio's lat«st 
uses and developments. Home experiments in Television, 
Radio's use in Talking Movies, in .Aviation. Police Radio, 
Short Wave, and other late applications and uses of Radio 
sets and principles are Included. It fits you for jobs In 
Factories, Broadciusting Stations. Commercial Land Sta- 
tions, on board ship. Research laboratories, spare time or 
full time Radio bu.'iiness of your own and many other jobs. 
We will refund every penny of your money upon complet- 
ing our I.«s3ons and Instruction Service if they were not 
satisfactory. 

64*Page Book of Facts Free 



Send the roupon for '* Rich Rpwardn in Radio. "* 
opportunitiefi for a good job and how to 
make motipy in your npare time whilr Ic-nrn* 
int, aliio about N. R. I. Lifetime Employ- 
ment Service to criidiiaten and other foa- 
tiireii. It hail «tarted ninny on the road 
to Huccese and bigger pay. Get it. Read 
it. It's free to nil reBidenln of the United 
States smd Canada over 15 years of age. 

J. E. SMITH. Pres. 
Dept. 2HP 
National Radio 
Institute 
Washington, 
D. C, 



THIS COUPON iSCOOD/^r 



It tells you about Radio's 




muiilit 

Mm, 



J. E. SMITH, President 
National Radio Institute, Dept. 2HP 
Washington, D. C. 

Dear Mr. Smith: Send me your free 64-page 
book "Rich Rewards in Radio." I understand 
this request does not obligate me. 

Name 

Address 

City State 
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rm voting 

AGAINST JOB-CANCELLATION 



"T_ TRY to be a good 
citizpn, and vote when 
elections are held, but I 
know that regardless of 
which party is in power 
or what man is elected, a 
fellow's problems are still 
his own. 

"With this thousht in 
mind, I've decided to vote 
for myself and my job 
once — I'm mailing a cou- 
pon to the International 
Correspondence Schools at 
Scranton. I've thought 
about it a long time, and 
since I'm not making the 
progress I should, I feel 
it's good business to get 
training needed to go 
ahead and to prevent job- 
cancellation. Don't you 
think so?" 

Would you like to vote 
against job-cancellation? 
The most effective ballot 
j'ou can cast for yourself 
J ^, „ . is to acquire more training 

—and the most effective way to acquire it is through snare- 
tnne study of an I. C. S. Course! Vote for yourself today — 
by marking and mailing this coupon to Scranton. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



"The Universal University" Box 5612-G, Scranton, Penna. 

Without cost or obligation, please senti me a copy of your booklet, 
"Who Wins and Why," ami full particulars about the subject 
lefore which I liave marked X: 

TECHNICAL AND INDUSTRIAL COURSES 




nArchltcct 

I 1 Architectural Draftsman 

□ Building Estimating 

□ Wood Millworkirg 

□ Contractor and Buildep 

□ Structura I Draftsman 
□Structural Engineer 
□Electric \\ iring 

I lElectrlcal Engineer 

□ Electric Lighting 

□ Welding, Electric and Gas 

□ Heading Shop Blucprinta 
LJTelcgraph Engineer 

□ Telephone Work 

□ Mechanical Engineer 

□ MechanlcalDraftsman 
JMachlnist □Toolmaker 

□ Patternmaker 
TIPipeflttor aTlnsmlth 

□ Bridge Engineer 



□ Automobile ]M« chnnic 

□ Plumbing □ Steam Fitting 

□ Heating □ Ventilation 
□Sheet Metal Worker 
□Steam Engineer 
□Steam Electric Engineer 

□ Civil Engineer 
□Surs'eylng aiidMapping 

□ Refrigeration 

□ R. R. Locomotfvea 

□ R. R. Section Foreman 

□ R.R. BrdgeandBulldingForeman 

□ Air Brakes □ Train Operation 

□ Highway Engineering 

□ Chemistry □ Pharmacy 

□ Coal Mining Engineer 

□ Navigation □Boilermaker 
□Textile Overseer or Supt. 

□ Cotton Maiiufaeturli g 

□ Woolen Manufacturing 



□ BridgeandBuUdlng Foreman nAgrlculture □ FrultGrowlng 

□ Gas Engines □ Diesel Engines nPouItry Farming nRadlo 
□Aviation Engines □Marine Engli:eer 

BUSINESS TRAINING COURSES 



□Business Management 
□Office Management 

□ Industrial Management 

□ Personnel Management 
□TralHc Managemeuti 
□Accountancy and 

C. P. A. Coaching 
□Bookkeeping 



□ Business Correspondence 

□ Lettering Show Cards GSlgna 

□ Stenogra pli y and Typing 

□ Commercial 

□ Civil Service 

□ Mall Carrier 

□ Railway ^: all Clerk 

□ Grade School Subjecta 



□Secretarial Work nSpanlsh nHich School Subjects 
□ Cost Accountant n French □College Preparatory 

R Salesmanship □ Ad verUstng □Illustrating 
Wallpaper Decorating □Cartooning 
Salesmanship PLumber Dealer 



r.ama 

Address.. 



.Age.. 



..State.. 



City 

Occupation 

If you reside in Carmda, send this coupon to the International CoT' 
rcspondcnce Schools Canadian, Limited, Montreal, Canada 

When writing please mention Popular Mechanics 



Play t^e Hawaiian Guitar 
like the Hawaiians/ 



Only 4 Motions used in playing this fa?;pinatiric instru 
ment. Our native Hawaiian instructors teach you to 



master them quickly, i^ictures show how 
thing explained clearly 

Play in Half Hour 

After you get the four 
easy mntions you play 
harmonious chords with 
very little practice. No 
previous musical knowl- 
edge needed. 



Even if jou don't know 
one note fiom another, 
the &2 printed les&ons 
and clear pictures maka 
it eaay to learn quickly. 
Pay as you play 



^^J^^^J^ when you enrol! 




sweet Coned 
HAWAIIAN CUITARt C arrying cl^se and 
' Playing Ontfit— 



WRITE AT ONCE for attractive offer 
ai'd ensy terms. You have evervthinK 
ro pain. A pnsirard will do. ACT! 



7^ 



OTHER 
COURSES 



Valne CIS to tSO 

No ertras-evervthino included 
Tiple. Tenor Guitar. Ukolele, 



1 Tenor I?anjo, Violin, - , 
Ifanio Ukulele Under well known instrijclors, 



FIRST HAWAIIAN CONSERVATORY of MUSIC, Inc. 

»th Floor, Woolworth BIdg. Dept. 548 New York. N. Y. 

Approved aa n Corrfspondenre Srhool Under tfu! LautM of lha Statt of 
New York - Member National Homt Study Coum il 



CAMPION 



A JESUIT HIGH SCHOOL, 50 YEARS OLD 

Highest schoiaxtic standing. Definite record of achievement in 
character building. Finest equipment — unexcelled board — 
sports activity — Monder/ui Golf Course — Military Training— 
R. O. T. C— and the advantage of an exceedingly healthful 
location on grounds beautifully kept. Prospectus sent free. 

CAMPION 5^^- ^ J- QUINN. S. J.. President 
^^^^^ 1 1. W I-N Box 20. Prairie du Chien, Wisconsin 



1000 



POIJUILY 



Our famous home-study Poultry Coursp 
teaches how to get more eggs, cut feed 
bills, avoid lasses. Methods lied b? 
8ucees.sful Poultry raiHors the worlrf 
over. FUKE Book tells all about 
Course. Write today for your fr~, 
copy. National Poultry Institut^ 
Dept. 41I-P, Wa.htngtol™, D. c! 




TRrCKS WITH ELECTRICITY 




Make electric lights obey voice, make things .spin, jump, kirk, 
nin. vibrate, buzz, shoot, shork, flash, mystify— all by electric ity. 
Make window novelties, floating rings, spirit rapping, all kinds 
amusing and practical devices. Hook tells how to do 200 stunts 
with 110 volts A C. Po.stpald SI. 00. 

CUTTING & SONS 82 M St. Campbell, California 



(EAt^N WATCHMAKING f^ig ENGRAVING 



BY OUR PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 

One of our Iowa itudenta started in a Tery tmall way — now do- 
ins over $30.0U0 a year. Another in Wiaconiin. over $10,000 the 
firat year. Day or nisht ciaaaca. Call or write for FREE BOOK • 
Chicago School of WatchmakinK. Depl. 8701, 155 N. Clark St., CHICAGO 





WE HELP YOU GET ONE 

Mail Clerk ( ) Steno Typist 



) R. 

) SP' 
) CU 



Ry 

p. O. Laborer 

. F. li. Carrier ( 
Special Agent 
Customs Inspector 
) City Mall Carrier ( 
) Meat Inspector 
) P. O. Clerk I 
) File Clerk i 
) Statistical Clerk i 
) Matron i 



) Immigrant Insp 
) Seamstress 
) Auditor 
) Prohibition Agt 
) U.S.Border 

Patrol 
) Chautleur 
) Watchman 
) Skilled Laborer 
) Postmaster 
) Typist 

Ozments Instruction Bureau, Dept. Ill, 8t. Louis, Mo. 

Send mo FREE purticulara "How to Qualify" for 
positions marked "X". Salaries, Locstiocs. Oopor- 
tunities, etc. ALL SENT FREE. 

Name 

Address 



Cl 
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GfVe me your measure and 

111 PROVE You Can Have 



a Body like Mine! 



I'LL give you PROOF in 7 DAYS that I can 
turn you, too, into a man of might and 
muscle. Let me prove that I can put layers 
of smooth, supple, powerful muscles all over your 
body. 

If you are underweight I'll add the pounds 
where they are needed and, if you are fat in any 

spots, I'll show you how to pare down to fighting trim. 

And with the big muscles and powerful, evenly-developed 
body that my method so quickly gives you, I'll also give 
you through-and-through health — health that digs down 
into your system and banishes such things as constipation, 
pimples, skin blotches and the hundred-and-one similar 
conditions that rob you of the good times and the good 
things of life. 

Here's All You Do! 

Just jot down your name and address on the coupon 
below, mail it to me — and I'll send you, absolutely free, a 
copy of my new book, "Everlastinft Health and 
Strength." It reveals the secrets that changed me from 
a 97-pound, flat-chested weakling into a husky fellow who 
won the title of "The World's Most Per- 
fectly Developed Man" against all com- 
ers! And it shows how I can build you into 
an "Atlas Champion" the same easy way. 

I haven't any use for apparatus that may /'^ 
strain your heart and other vital organs. I 
don't dose you or doctor you. Dynamic- 
Tension is all I need. It's the natural, 
tested method for developing real men in- 
side and out. It distributes added pounds 
of powerful muscles over your body, gets 
rid of surplus fat, and gives you the vitality, 
strength and piep that win you the admira- 
tioft of every woman and the respect of any 
man. 




/ 



Gamble a 2c Stamp — To Prove 
I Can Make YOU a New Man! 

Gamble a 2c stamp today by malllne the coupon for a 
free copy of my book. "Everlasting Health and 
Strength." It tells you ajl about my special Dynamic- 
Tension method, and what It has done to make blg- 
mu.sclcd men out of run-down specimens. It shows you, 
from actual photo.s, how I have developed my pupila to the 
same perfectly balanceil proportions of my own bhysifjue. by 
my own secret methods. What my system did for me, and 
these hundreds of others It can do for you too. Don't keep on 
beinK only 25 or 50 percent of the man you can bel Find 
out what I can do for you. 

Where Bhall I Bend your copy of " Bwfrlnsting H faith and Strength" f Jot 
your namp and addreim down on the roupon. and mail it today. CflMRLES 
ATLAS. Dept. 8-X, 133 East 23rd Street, New York City. 



NOTE: No other 
Physical Instructor 
in the World has 
ever DARED make 
such an offer! 




52/ 

Holder of the title: 

"The World's Most Perfectly 
Developed Man" — won in in- 
ternational contest against 
ALL strong men willing to 
compete with him. 





Charles 
Atlas As 
H e I s 
Today. 




CHARLES ATLAS, Dept. 8-X, 

133 East 23rd Street, New York City. 

I want the proof that your system of Dy- 
namic-Tension will make a New Man of me 
— give me a healthy, husky body and big 
muscle development. Send me your free book, 
"Everlastinit Health and Strength." 

Name 

(Please print or write plainly) 

Address 

City State 

© 1932 C. A. Ltd. 
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Come To Sunny 

CALIFORNIA 




ami JOsarn 

RADIOTELEYIliON 
TALKING PICTURES 

Get your training in California where many of the world's mast 
famous Radio Stars make their homes-where the grea Am"rU 
trai„jH"Vnn;,H" Laboratories are locafed-whero hundreds of 
trained Sound Engineers and IMechanics are employed in tha 

7f Hol."y*oid ^^o^""'*'"" Stations and Theatrel 

RAILROAD FARE ALLOWED 




B'5am*e''t'inie''°'' ^""^ * Pavino Radio 



Job at the 



PRACTICAL SHOP TRAINING 
At the Oldest Trade School in the West 

IrlJ^^t V ^'"!u National has been training men by the 
practical shop method. Over 25.000 ambitious men from all 
SinH A'"?.'-'ca have come to National for their training. You' 
SnMvwn^rt""?' "'•aduates working in the famous Studios of 
Sta fonf. •f„/"plH''""S Theatres, great Broadcasting 

btations. for Radio Manufacturers and Dealers: while many 
have gone into the Radio business for themselves and are mak- 

iho'uld'beTle'to do.'"" 

SCORES OF JOBS WILL BE OPEN 

10 000.000 Radio sets to bo constantly serviced! GOO Broad- 
nnn'Thl",V.""' employing trained Operators and Mechanics! 
Theatres eguipptd for sound and the job only half done! 
Many stations already sending out regular Television programs! 
nnn^rf.lnfti*'", "« "P"!; '".9 "P everv Hay— hundreds of golden 
opportunities for the trained man! And you can prepare for 
them in 4 months at National. IMail coupon below for details 

FREE EMPLOYMENT SERVICE 
Many Earn While Learning 

If you're short of money, we will gladly help you get part time 
work to pay your room and board while at school! When you've 
finished National Training.— four months of practical work in 
ci*.-f*?,F National Television. Talking Picture and Radio 
snops— then National s Employment Department will assist 
you in every possible way to get the Job you want. 

MAIL COUPON FOR 
BIG FREE BOOK 

?M*/i,'„' 1''*m'2?*'' Mail eounon below for Big Free Book telling 
fhLt 1^1 i National s famous Shop Training and the many jobs 
„Mi„.^- ^"""be open in this fascinating field. No cost or 
obligation. Just mail the coupon! 



National Television. 
Talking Picture and Radio School. 
Dent 84E. 400G So. Figueroa St, 
Los Angeles. Calif. 



Pfease send me your big new Free Book on Television. Talking I 
Pictures and Radio, and all details of your Railroad fare offer. ' 



Name 

Street No _ 

f^'ty State.. 



How I Stepped 
IntoaBi^ Pay 
Hotel Job 



By A, L. Cummin 

"Think of It! I had no previous 
hotel experience. Yet. after finish- 
ing only one-thlrtl of the Lewis 
Course, I secured a Clerk's posl- 
tlon. In LESS THAN 4 
MONTHS was made Manager at 
90% more salary. All due to 

,'1 Tr»inin«." Lewis Tmining hu 
qusliflpd thourands for tl .800 to $.5 000 
a year hole! and institut ional positions. 
FRpV"'"/'^'^''""^' proved unnecewnry. National Employment Scrriee 
tod.fy fnr FHEE'"lt,"or '""^ ""idreM in mar„n and mail 

Check Positions in Which You're Interested 
>\ aA"?*"""* u ^ } Steward ( ) Chief Clenk 

() Assistant Managen ( ) AudKor ( ) Purchasing Agent 

_ LEWIS HOTEL TRAINING SCHOOLS 
Room EM -391 Washington. D. C. 



Stick*em U 



Defend Yourself and Friends 

,t,^M (" ° u 'm'^ "'•ength, against any foul 
attaclt, froni bullies or by gun, knife or club, Sub- 
d|ie Wich e.-ise persons stronger than yourself, even 
violent persons. A complete course on aoDroved 

^ AMERICAN Police jiu-jitsu 

by internatioiially known police instructor. 1 5 1 illus- 
traUons, detailed instructions, pocket size. IJ knock- 
out blows without hsts. Send one dollar, or C.O.D.. to 

.. , S- J. JORGENSEN • ' 
U51 Lloyd Bidg., ^ Seattle. Wash. 




TheTRUTHabout VOICE' 



Voice- 



SENT FREE No Obligation to Bnyi 

II you act quick!— we will send you postpaid — for 30 days 
free reading — new Voice Bodk diacloainv BtartlinK FACTS 
thatmay save hundreds of dollara to every man or woman 
B<'.>kini; n Mtronif rich voice for either ninKinir or Biicultinir. 
8U days free readine—tben send tl. Otherwise, return it. ] 

Frof. E. F.ncliiiiit» g!a,y",'.!gitBZ.iS!gl 



CARTON VOUR WAY 

^foSUCCEflo^ 

DON'T COPY — LEARN TO ORIGINATE! 




S'iy^."„^"JS^;il.T'" 5""' ""W to CREATE ORiai- ^ 

NAL CARTOONS at horn* that vou cun StLLI Course con- C 

taiua 26 Insons and ov«r 600 Illustrations. All (or Un/v.... ^ 

Send name aiul aiiiirett jur Jret dtuaiit. 



2«5 

RAYE BURNS SCHOOL, 836 Lakeview Rd., M X, Cleveland, Ohio 



LEARIM CHIROPODY 

IN THE WORLD S LARGEST COLLEGE 



CHIROPODISTS, Foot Specialists needed everywhere. 
Two year course. Degree Doctor of Surgical Chiropody. 
>atioiially prominent staff chiropodists, physicians, sur- 
geons, orthopedists, chemists. Eitchteen tliousand treated 
annually in clinic. Finest scientiflc equipment. Require- 
ments to enter: High School diploma or equivalent. Chi- 
cago offers the best opportunities for emplo^Tnent while 
attendni}; school. Write for ratalog today to Dept. '144 
ILLINOIS COLLEGE OF CHIROPODY AND FDQT SURGERY 

1327 North Clark Street Chicago, llllnoli 

Summer and 
fall gathering butterllies. in- 
sects? I buy hundreds of kinds for collections. 
Some worth $1 to $7 each. Simple outdoor work 

with my instrurtionn, pirtures. price-list. Send 10 renin (not 
Stamps) (or mv illuatrated Prof.pprtu!' lx'ff>re f-ndinir butterflies. 

MR. SINCLAIR, DEALER IN INSECTS 
Dept. 6. Box 1424. San PieKO. Calif. 




WHY NOT IP««fc 



SOHC IIEQUIREMENTS 
rrALKING°PICTURES 

aADiO and RECOflDi 




SOm WRITERS 

Don 't fail to read ' 'Song RequirementM 
of Talking Picturet, Radio and Records" 
an explanatory, instructive book SENT 
FREE on request. New writers may mail 
song-poems for free examination. We re- 
oise, compose and arrange music, and se- 
cure copyrights, guaranteeing approval. 

P. M. Newcomer Ass«dales, 1674 Bioadway, New Turk 
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SAVASOLE' Plasiic" 
Pays Agents ¥S $42 a Day 

Ends costly shoe repairs— saves buj-ing new shoes. Spreads 
on worn soles and heels like butter on bread. Hardens over- 
night. HalfsolinK costs as little as 9o a pair — patches, one 
cent. Savasole fills in all cuts, holes, cracks, forming a 
smooth, flexible, waterproof, non-skid surface. New low 
price makes everybody buy. Agents cleaning up. Mail coupon 
today for Free Sample on leather and money-making agents offer showing 
how you can make up to $42 a day. 

1^ <^ 4 11 Q F Q Savasole also repairs auto tires and 
" " 3 t w tops, boats, rubl)er.<?, harness, garden 
hose, tarpaulins, sporting goods. Anything made of leather, rubber or 
doth can be easily, quickly and cheaply repaired with Savasole. 

Mail Coupon for FREE Sample on Leather 

Mail coupon and get exclusive territory offer and learn how you can 
have the same opportunity that made Ki- 
mura of Cal., over $f)0 in a day and a $.')00 
cash bonus; that made Lewis of Kansas 
$30.10 his first morning. Everybody 
buys Savasole to save money. It's a ' 
marvelous " hard times" seller. Terri- 
tories going fast. Mail coupon at once. 

SAVASOLE CO. 

H-30 Daylight BIdg., Cincinnati, Oiiio 





Spreads on Soles 
Like Butter on 
Bread — Dries 
Hard Overnight 



fREESample 



^ SAV.\t»OLB Co., 

H-30 Daylight Bldg., 
Cincinnati, Ohio. 
f Gentlemen: Rush Free 
Sample Savasole on leather 
and your agents proposition 
where I can earn up to $42 a 
Day. I am not obligated. 



£^ Name. 

W Address . 



^ CUy State 



YOV CAW EABIV a new 




INVEST NO MONEY 
WONDERFUL NEW BUSINESS 

MEN! llerti's quick w.iv uut o( citiirussiuiil Wnte 
today for detiiil* of am»iinx nrw bui^ini^BS. 
Demonatrsta leadinc line of amaiinc tAilorinc v»lue« to f-' -da, neifh- 
b<ir< Easy, pleasant work. Eip rieDoo unnecessary. 
Up to »65 weekly to etart. More later. 

B» a Local Agent for Big Company < 

We finmnee you. equip you, ahow you how. You mv 
nothing for costly equipment of actual samplea. May be 
turninc point in your life. Write fully to 

PIONEER TAILORING CO. 
Dept. V-tllS, Congress & Throop, Chicago 

LEARN WATCHMAKING 

and become independent. We help you secure a position. 
Easy to learn. Send tor FREE CATALOG. 
ST. LOUIS WATCHIWAKINO SCHOOL OSPT. 5 ST. LOUIS, MO. 

Banish the craving for tobacco as 
thousands have. Make yourself free 
and happy witli Tobacco Iledoerner. 
Not a substitute, not habit forming. 
A\ rite for free booklet telling of In- 
1 prions ertect of tobacco and depend- 
able, easy • ay to relieve the 
craving many men have. 

Newell Pharmacal Co. 
Dept 900 St. Louis. Mo 



MAIL FOR FREE INFORMATION 



BEDFORD 




TRADE 
SCHOOL 



1115 Bedford Ave., Dept. PM-8 
Brooklyn, N.Y. 

Send me without obligation com- 
plete information onCcheck subjects). 

□ Caterpillar Tractor Mechanic 

□ Aviation Mechanic 

□ Machine Shop 

□ Welding 

□ Auto Mechanic 

□ Radio and Television Mechanic 

□ Talking Pictures— Double 

Western Electric Equipment 

□ Electrical 

□ Starting, Lighting, Ignition 

□ Window Dressing 

□ Commercial Art 

□ Sign Painting 

□ Architectural Drafting 

□ Mechanical Drafting 




Name 



Street & No... 



FREE 
BOOK 



Towg State. 



Make money taking pictures. Photographs 
in big demand. Commercial Photography 
also pays big money. Learn quickly at home 
in spare time. No experience necessary. 
\Vrite today for new free book, Opporlunilies 
in Modern Photography. American School ot 
Photocraphy, Dept. 135-C 3601 MichiBan 
Ave.. ChteagQ. 



WANT A STEADY JOB? f^iVI^ 



Railway Postal Clerks 




Steady Work — No Layoffs — Paid Vacations 
Many Other Government Jobs Obtainable 

MEN— WOMEN 18 to 50 
gm^^ MAIL COUPON BEFORE YOU LOSE IT" " " " 

^ FRANKLIN INSTITUTE, Dept W184, Rochester, N. Y. 

* Sirs: Rush to me without charge — copy of 32-page bonk, "How 
t to Get U. S. Government Jobs." with list of positions obtainable 
* and full particulars telling how to get them. 



Name. 



# 

s f Address 

When writing to advertisers please mention Popular Mechanics 
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Hieb School 
Course in 
2 VezrSi 



This simplified, complete High School 
Course, specially prepared for home study 
by leading professors, meets all requirements for en- 
trance to college, business, and leading professions. 

Over 200 noted Engineers.Busincss 
Men, and Educators helped pre- 
pare the special instruction which 
you need for success. No matter 
what your inclinations may be, 
youcan't hope to succeed with- 
out specialized training. Let us give you 
the practical training you need. 



20 Other 
Courses 




American School 
Drezel Are. aod 58th Stt 
D«pt. HC-47, Chlcaflo 



Money Back When You Finish If Not Satisfied 



American School, Dept. HC-47, 
Send me full Information on 

will help me win success In that 
....Architect 

' ....Building Contractor 
....Automobile Engineer 
....Civil Engineer 
....Structural Engineer 

Business Manager 

....C. P. A. A Auditor 
....BookKeeper 

N<une „.____ 



Orexel Ave. and 68th St., Chicago 
the subject checked and how you 
line. 

....Electrical Engineer 
....General Education 

"'..Mach. Shop Practice 
....Mechanical Engineer 
....Steam Engineer 
....Draftsman A Designer 
....High School Graduate 



.Age.. 



St. and No.. 
Town 



State... 





— making delicious 

Greaseiess Do -Nuts 

New machine bakes wonderful do- 
nuts by electricity — no grease, no fat 
— relished by all. Easy to make at 
home. No canvassing — grocers, 
restaurants, drug stores, etc., selttdl 
you can make. A steady, repeat busi- 
ness, aU cash, 100% to 250% PROFIT. 
Start in spare time. Complete outfit 
for less than $60; includes Ringer 
Electric Do-Nut Machine, tested recipes and all instructions. 
FREE PLAN shows joa how I* start this steadjr, fine luyiai bnsiaess. Write Isdijr. 

RINGER DO-NUT CO. 

146 Main St. N. E. Minneapolia, Minn. 

THERE'S REAL MONEY 
in Commercial Photography 

Fine pay. Pleasant work. Advertlsiog, busi- 
ness, industry needs pbotographers. Learn 
Photography quickly, thoroughly. Ask about 
our new system of Individual coaching by mall, 
or by personal .ittendance at our completely 
equipped, modern training studios. Same ex- 
tort instructors: same effective methods in 
either case. Particulars free. Write today. 
No obligation, of course. 

NEW YORK INSTITUTE OF PHOTOGRAPHY 

Dept. 49 10 West 33rd St. New Yorlc, N. Y. 

O Still Photography (Commercial), News 

Portrait and Photo Finishing. 
□ Motion Picture Photography and Projection. 

Name 

Address 



9-TllBE SUPERHETERODYNE 

NOW ON lY ^29%^ 



Complttcly Assembled with 
Largo Dynamic Speaker 

Pentode push-pull, Variablo-Mu 
screen grid. Super-heterodyne 
circuit, lance electro-dynamic 
npeaker, volume control, srcat 
distance range, aniaziog selec- 
tivity — all the new features — 
now only S29-95 completely as- 
sembled. 30 days' trial — positive 
guarantee of satisfaction or money 
back. Easy terms — $10.00 down and 
it's yours. Writ© for Catalog showing 
world's greatest radio bargains — supcr- 
heta., AlUWorld, All-Wave combinations, 
short-wave converter, battery sets. Buy direct 
from factory — Save up to 50%. 

Midwest Radio Corp., Dept. 93, CitKinnati, Ohio 





Be a DENTICIAN 

Learn at home to make Crowns, Plates, 

Bridgework. etc., for Dentists. Kaf>y 
actical way tolearn mechanical dentistry 
at home in spare time. Full equip- 
ment of tools and materials In- 
cluded with course FREE. Low 
tuition. Easy terms. Write for FREE 
BOOK about this money-malting pro- 
fession and our ea.sy-to-learn home- 
study course and special offer. 



McCarrie School of Mochanical Dontistry 



S16 S. W«b«»h AvBiw 



0»pt. B.504 



Clile««o, IB. 



MUSIC LESSONS 



^ you can nlav i 



A HO ME 



Yoit can vlay murtc like thit quictXv 
Write today for our FKICE BOOKLET AND SAMPLE LESSON. 
It tells how to learn to play Piano, Organ, Violin. Mandolin, Guitar. 
Banio, etc. Beginners or advanced players. You pay as you learn. 
Costs you onlv a few cents a day. Thousands of estisfied students. 
AMERICAN SCHOOL ol MUSIC. 51-H Manhattan BIdg, CHICAGO 



E L E C T K 1 1 I T Y 



KAUlO 
TELEVISION 



WEI.MIi'Vf. 
AUTOMOBILES 



No Finer Training Equipment Anywhere at Any Price. Improved 
Methods of I'ractlcal Instruction. Electric Arc and Oxy-Acetylene 
WcMlnd. .\rmature Windins, Power Plants, Transformers, Motors, 
(leiieratcirs, liattcrlos, .Mitomnblles, Iladlo, Television and Sound 
Reproduction. PREPARE FORSTEADY WORK AT GOODPAY. 

Write for Inlormatloii, ManttonliK CoarM Dwirad. 
COLKMAW tLKCTWICAL SCHOOt., lOaO mmlm atr—t. 1UM%»* CrfY, WtO. 




I TKACH BY MAIL. You can become an expert penman Vj 
right in your own home by my method. All that Is required 
la some of your Spare Time. Write for my boolc, "HOW TO 
BECOME AX EXPERT PENMAN." It contains specl- 

n><*nii and ti>llt how oth(.rB became expert writers bv the TEVIS .METHOD. Vour 

iKime writt'-n on a card if you cnrlo.0 «f amp. FR£E BOOK. Wrif. io<lnv. 

T. M. TEVIS BOX 25K CHILLICOTHE. MO. 



LEARN TO SELL! 



STOP BEINC; 

A FAILURE 

Now learn >t home, secrets of auccenaful ealeamen today makinff $4()00 to 
ftO.OOO a year. Free book "The Key to Maitar SalesmaDshlp''^ tell* all. 

WritM for it todav to 

NATIONAL SALESMEN'S TRAINING ASSOCIATION 
Dept. K-IOS. 21 W. Elm St., Chicago, III. 

Information on any book free. Write Popular 
Mechanics Press, Chicago, III. 

FREE— BOOK ON MIND TRAINING 

An instructive book which explains an amazing system of mind 
training already used by more than 750,000 people. Let us 
send you a free copy of "Scientific Mjnd Training." It will show 
you how and why Pelmanl.im is the only system of teachInK for devel- 
oping all the mental powers at the same tima Endorsed by such 
world leaders as Frank P. Walsh, Edgar Wallace. Sir Harry Lauder, 
Prince Charles of Sweden and hundreds of others. Write TODAY to 

THE PELMAN INSTITUTE OF AMERICA 

271 North Avenue Suite 68 New Rochelle. N. Y. 

When writing please mention Popular Mechanics 
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Otv GOODYEAR- U.S.// 
Goo dricK " Ttr<« tone/// 
FISK-W^ OTHER MAKES 




FREE! FREE! TIRE GAUGEi 

WITH EACH ORDER «^ 

FOR 2 TIRES 
NOW-TAKE TIRE PRESSURE 
THR0U6H SIDE WALL Of TIRE 

NO FUSS - HO oinr 



DEALERS WANTED 



SJTuTT Lowest Prices on Earth SlJiSJKSi. 

Tt>hA\— joifl the UiK*»Tmy ol Mtieficd VorV Tuf uwrs ill ovpr ih'" V ^ A — know 
iIh laluoolthMciundwd mikf CrM. rtctttmru.iKl by Hr (;NI,\ DKKIINAl. YORK 
mViiFT PROCESS. TlH«ii.ni. I»tlly to ihe LO.\C HARD ROAD SERVICE To 
inimducr IM. (rnulm tir« v»l>«! «o JWI. Ihi« ltd MUUijIiH «omp.ny jlUni A 
I I TKI V b RBE • moduli «re »«m> »"tl' •"Mi"? "^irT* ■''^ ^1 " "EAHS IN 
liLjJNK-^^. wllinn liM MlWMlioa " LOWEST fRICES on Mrth, 

»a MONTH wmrrtH cu*«*hty bond mih wh* Mch u™. 

OKOER NOW ■ 



DON'T DELAY 

BALLOON TIRES 


— 0 


RDER TODAY 

CORD TIRU 
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BALLOON TIRES 

Un Tim TukM 

29x4,40 J3.30 10% 

29x460 »5 

MKIjO U» «*> 

J».47i »4* 100 

29I4.7S tM 1 00 

2»>SUI US 120 

aoxvoo <.*s 1-30 

JIaSOO t.*S lU 
1SxS7S r«S 1.35 
3ft<S2S 3.M I3S 
9IM.31 MS \3i 

%m* only 51. M <«p*iH «nlli tire ordnrd Vr> .hip haUtio- COD 
Deduct 5' : .f riui, in full ■ccomjwnim onlcF Tuk« kfond Btw— fuorontooo. 

Tlitti >*lLiNC TO CJVS 13 MOKTMjr MJiVtCt UTI-LaCED AT »aU (TUCf 

YORK TIRE & RUBBER CO., Dept. 1409-A 

3855-59 Cottage Grove Ave. CHICAGO, ILL. 





STUDY AT HOME 

Loc«ll7 trained men win high 
pOBitions and big' success in basi* 
neM and public life. Be independ- 
ent. Greater opportunities now tbaa 
ever before. H12 corporations are 
h I' aded by mea wi till ega t tram ins . Earn 

$S,000 to $10pOOO Annually 

WeRuiilo yoa st.'p by step. Yoa can train at home dar- 
ini< 6i)are tune. L>i>rree of LL. B. conferred. Succeaa- 
_ fuT graduates in t very section of the United States. 
We fornfah all text material, inclndinir fourteen-volume Law Library. 
Low cost, easy terms. Get our valuable e4-pafe "Law Guide" aod 
'^Idence" books KREE. Seod for them NOW. 

LaSalU extension Univ^rsityt D«pt. 8S4-L Chicago 
The Woi1d'» Larsast Business Training Institution 

SQUAB BOOK FREE 

Breed PR Royal aqnnbs, s**ll rich trade. Raised in 1 month. Sell for 
double chicken prices. Grain cheap. Start now. We ship breeders 
everywhere on three moa. trial, insuring satiefsction. Established 31 
years. Customer writes: " Squaba telling fatt, told sU I had latt '--eek, 
had to turn people awcy." Another: "Have alirayt b^itt tuccettfui 
vnth €kicken*, hut tquob* art 'way ahead of thfm' Another: * / 
am told up on tqnaht t-eo weekt ahead, gftting eighty eentt a pound. 
Am alto buying tqnaha of othrrt to fill my own ordert. Ship mf 
IRO irrtVr* Htiir- H'rfr.i WhxU Kino* " Write now Inr frfP bis 

64-p. book nendiiiK four cents stamps for postace; learn how 

to bre<»d and profit by fast iialpff plan. 
Plymouth Roek Squab Co. 634 N St^ Molroso. Mass. 

RAISE FUR RABBITS 

rOU Ua ON CONTRACT 

We bay all you raise, payingr up to $6.60 
Each. Book, catalOK and contract, all forlOc. 

SMHL'S OUTDOOR ENTBiPRISE CO., Inc. 

Box 141 C. HOLMES PARK, MISSOURI 

END ANYTHING 

Amazing New Way 

Glues, — Solders — Cements of every kind are now 
forever obsolete! An amazing new discovery 
called METALLIC-X binds all sorts of materials 
together as If welded ! Utterly new and different — 

no hent — no iooU — no pkill needwl — Hiiiidrrdn o( \imtn in homes 
And foctorieo. A told mine (or agpntsl Write £ur details. 

LUX-VISEL INC. 
Dept. L-5000 Elkhart, Indiana 





AGENTS- 

Distributors 
Make Up to 

$50 DAY 



1^ 




MON EY 

DRAFTING 



LET ME PROVE IT 

Mail coupon below for one of the 
most amazing offers ever made in 
the pages of this magazine 



s.ss<^ f««6< 



PIAN 




If you earn a 
penny less than 
S50 a week, rush 
the coupon to me 
for my PAY 
RAISING PLAN 
and my amazing new ofTer. I have 
doubled antl tripled the pay of 
many hundreds of men, who now 
earn S60. $70 and even «100 a week. 
Here is an opportunity you must 
look into. Investigate NOWl Be 
ready when your time comes. I fur- 
nish without extra charge, drafting 
tools, draftitiK table and other 
equipment WHEN YOU START. 
Drafting i-s the field of Kreatest op- 
portunitv. It give^ you the chance 
to break away from low wages and 
uncertain employment. Dobe 
trained draftsmen find niuny oppor- 
tunities for quick promotion and 
GOOD PAY. Will you answer the 
call? 

SEND NO IVIONEY 

Don't let lack of ready cuah hold you 
down and rob you of succe.ss. It s men 
I'm Interested in and I'm ready, not 
only to train you for a good pay 
position, but to help you In 
other ways, even to 
earn e.xtra money 
while learn- 
ing. Mall 
coupon nowl 



Learn This Steady, 
Good Pay Profession 
from an Engineer 

As an engineer I know 
your needs. I train you 
on practical work, not 
flchoolroora theories. 
When your training is 
flnisbed you are reaiy 
for a good Drafting 
job. 

Thousands of DOBE 
Trained Men Now 
in Good Pay Jobs 

For more than 30 years 
I have been training 
men and helping them 
into good lobs as drafts- 
men, checkers, chiefs, 
etc. Dobe training Is 
known everywhere. 
Kow I'm ready to help 
you. It's your turn 
now. 

MAIL COUPON 
NOW FOR 

Free Book 
And Offer 




V- .<e^- 
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Classi£ed Advertisements 

WORLD3 BEST WANT AD MEDIUM 

Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance 
To be inserted under proper classification in September issue, copy should be in our office July 18th 



ADVERTISING AGENCIES 

ADVERTISE— Bargain value— 24 words 
In 24 representative Sunday newspapers tl't; 
Free assistance witli your ads, sales letters, 
literature. Helpful Ad-Guldc showing best 
paying newspapers, magazines, rates, mail- 
ing lists, etc.. free. Chieago Uniun Agency, 
Great Northern Bldg. , Chicago. 

TWO Experienced,- able, responsible sales- 
men, desire agencies. Pacific coast, 302 Cor- 
bett B uildin g. Po rtland, Oregon. 

ADVERTISE. Inch display. .">0 maga- 
zines, three months $U.OO. Pennell Company. 
Covington. Kentucky. 

ADVERTISE In rural weeklies. Lists 
free. Meyer Agency. 4112 Hartford, St. 
Louis, Slo.» 

BEFORE Advertising get our catalog. No 
charge. 26 years in business. The largest 
classined agency in the world. Ankrum Ad- 
vertising Agency. 100 N. LaSalle St., Chl- 
cago. 111. 

FREE— New 19,12 Advertisers Rate Guide, 
44 pages. Includes everything. Lowest ratei. 
E. H. Brown .Advertising Agency, 140 S, 
Dearborn. Chicago. 

FOR ADVERTISERS 

SAVE Money on your advertising. Write 
for big combination offer. Bucknam, 177 
State Street, Boston, Mass. 



24 WORD Ad 60-9.5 weeklies, $3.96, 
Stamp brings list; dollar coupon. Stout, 
Warmsprings. Ga. 



ADVERTISE r>3 Magazines. 3 months. 
$B.00 inch. List, special nlTers. free. Kvans 
King Co.. Box 672P, Wilmington. Delaware. 



ADVERTISING— 20 Words. 50 magazines, 
60c; three Insertions, $1.20. Inch display, 
three months, $6.00; year, $24.00. Mailing 
Bureau. Lawndale. Calif. 



MAILING LISTS 



THOUS.\NDS Late names opportunity 
seekers. Active, guaranteed correct. Demuth. 
11923 CVomweil Av.. Cleveland. Ohio. 



SALES PROMOTION 



S.VLES Letters that sell. f-.OO each; 
three for $12. ."lO. Send literature or descrip- 
tion of proposition with remittance. Chamco 
Salesletter Service. Suite 20(!-7 Jergins Trust 
Bldg.. Long Beach, ('alifornia. 

INFORMATION 

INFORMATION. Any subject, by research 
expert formerly on national radio network. 
."iOc. If on file. $1 to $.'.. if special. Ward 
Hopkins, 11 West 42nd Street. N ew York. . 

QUICK Money for smart people. Plan 
10c. "Mooremade," Lapeer. Michi gan. 

INTERIOR Wall decoration Is a valuable 
new book covering all the modern methods 
of artistic wall treatments. Practical work- 
ing Instructions for both plain and decora- 
tive finishes are given. 4.'jl pages. Illus- 
trated. Delivered to your door C. O. D. 
Simply pay postman $4 and postage. Pop- 
ular Mechanics Press, Boom 802, 200 E, 
Ontario St., Chicago. 

WRITERS SERVICE 

ARE Tour stories selling? HoUsrwood pro- 
ducers are buying a new type of stnry. My 
12 years accredited service In meeting their 
requirements will help you. I have been ed- 
itor in 3 major studios. Information free. 
Adeline M. Alvord, Dep't A, 213 Balne 
Studio Bldg.. Hollywood, California. 

BUSINESS ADDRES SES 

8.\N FR.\NCI.sCO Mail address. Our ad- 
dress on your letterheads. .Mail forwarded 
Request details. Passco. Dept. PM , Box 
828, San Francisco, California 



AUTOMOBILES 



P.\TENTS — Small ideas may have large 
commercial possibilities. Write immediately 
for free book. "How to Obtain a Patent" 
and "Record of Invention" form. Delays 
are dangerous in patent matters. Free In- 
formation on how to proceed. Clarence A. 
O'Brien, 58-L. Adams Building, Washing- 
ton. D. C. See pa ge 121A. 

AUTOMOBILE Racing bonk. How to build 
dirt track racers cliainplonship racers, fast 
road cars. New, 10 chapters. 137 Illustra- 
tions, track records, winning drivers, contest 
rules. speed. "revs." balance — Postpaid 
$1.00. Ray Kuns, Dept. B. Madisonvllle, 
Cincinnati. Ohio. 

SHOP Notes for 1932. Get your copy now. 
Only a limited edition. Contains all the 
articles published in the Shop Notes depart- 
ment of Papular Mechanics Magazine during 
1931. Send 50 cents. If you want the set 
of Shop Note books consisting of 7 volumes 
Including the 1932 number and 6 others Is- 
sued previously we will send them C. O. D. 
for $3.50. Popular Mechanics Press. Boom 
808. 200 E. Ontario St.. Chic ago. 

AUTOMOBILE SUPPLIES 

AGENTS. New invention. Auto windshield 
device sells for 5(lc. 100% profit. Keeps 
auto windshields clear vision in ail storms. 
Driving made safe. Send 25c for trial. 
Doerr Repellant, 834 Hudson St., Hoboken, 
New Jersey. 

LOCOMOBILE Fender enamel. Pints 
postpaid. 50 cts. Gallims $1. Toolcrib Co., 
100 Fox St., Bridgeport, Conn. Send for 
details. 



FCT* Shocking people who touch your ear. 
A personal protection while In car. Instruc- 
tions with Illustrations tell how. $1.00. 
Austin. Box 2504. Tampa. Florida. 



CHANGE Your fourdoor sedan into com- 
fortable bed in few minutes. No alterations 
or expense. Directions. 50c Autobed Co., 
5674 Stanton. Detroit 



NICKEL Plate your auto, faucets, hard- 
ware without removing parts. Our outfit 
connects to your battery, no tank Is used. 
$3.00 prepaid. Write for free particulars. 
Gunm ctal Co., Ave. .1 , Decatur. H i. 

BARGAINS — Excellent repossessed com- 
presiiors. battery chargers, test benches, car- 
washers. Terms. Trial. Write Ken's Auto- 
motlve Service, Box M-822, Troy. Ohio. 



RADIATORS — Guaranteed. All standard 
makes. Save 40% to 75% buying at whole- 
sale prices. Give models. Write for prices. 
Independent Radiator Co., 1119 So. Wabash, 
Chicago. 

ELECTRICAL Trouble shooting on the 
motor car and airplane. Don't trust to luck 
or guess work. Learn to make every motion 
count In testing and repairing. Send for our 
standard 493-page book for electricians and 
mechanics. 300 diagrams. Hunareds of prac- 
tical tests. Pay postman $1.00 plus postage 
when delivered. If outside U. 8. remit when 
ordering. Popular Mechanics Press. Boom 
802. 200 E. Ontario St.. Chicago. 



AUTOMOBILE SERVICE EQUIPMENT 



SUBSTANTIAL Savings— repossessed com- 
pressors, battery chargers, test benches, car 
washers. Terms. Trial. Write Ken's Auto- 
mobile Service, Box M-823. Troy. Ohio. 



MOTORCYCLES. BICYCLES AND 
SUPPLIES 



MOTORCYCLES $25 Up. Terms. New 
tires $1. Engines for motorcycles, airplanes, 
ice sleds, boats, pumps. $10 to $73. Frames, 
forks, cylinders, crankcases. pistons, gen- 
erators, magnetos, 3 speed assemblies, bat- 
teries, tanks. Wheels for motorcycles, planes. 
Boj-s automobiles $1. up. Guaranteed bicy- 
cles $9.50. tires 90c. Send 25c for catalogue. 
Saves you dollars. Oldest, largest house in 
IT.S.A. Price Cutter Deninger. Rochester, 
New York. 



USED Motorcycles and parts. Tower Cycle, 
4165 Prairie. St. Louis, Mo. 



HENDERSON. Excelsior. Harley. Indian, 
used parts, conversions. Catalogue and wings 
pin 10c. B allak. 100 N^Jj^th^St._Louia_J\ln^ 

RICPAIR With good useti pans, save V4 
or more, state parts needed, no lists. J. B. 
Dahi. 3661 Archer Ave., Chicago. 111. 

".lUST OIT the press" — New catalogue. 
12 used bargains — New low prices. Send Oc 
stamps. Knuths', 2525 Fond du Lac Ave., 
Milwaukee. Wis. 

SEND l.")c For illustrated used Motorcycle 
catalog. Large stock. Bargains. Indian 
parts. Accessories. Indian Motorcycle Sales, 
Kansas City. Mo. 

MOTORCYCLE Bargains, lowest prices, 
bargain sheet for stamp, motorcycle acces- 
sories, largest line In America, lowest 
prices. Largest motorcycle mail order house 
In the United States. Rocl<ester Harley 
Davidson Corporation, 129 West Main St., 
Rochester, N. Y. 

BATTERIES 

GENUINE Edison batteries :— Farm, boat, 
steamship light plants. Longer life than 
lead batteries. Indestructible through short- 
circuits or overcharging. Our guarantees 
notarized. 223 ampere cells, $2.50. Other 
sizes. Literature. See Jay Battery Company. 
82_Sterling Aven ue, Yonkers, N. Y. 

EDISON Lighting plant storage batterlei. 
Non-acid, non-sulnhatlng. Odorless. Guar- 
anteed. 15 year life. Lowest prices. Light- 
ing plant, motor bargains. Interesting lit- 
erature. II. Hawlcy Smith, 22 Washington 
Ave., Danbury. Conn. 



AVIATION 



HEATH Propellers — guaranteed to glvo 
added propulsion to sleds, boats, and air- 
planes. Finer performance because thev are 
designed by skilled engineers to fit each In- 
dividual job. Cost no more than orainarj' 
stock propellers. 4 cents In stamps or coin 
brings complete propeller catalog. Heath 
.Aircraft Corporation, Dept. K-P, NUes, 
Mlchlgaji.^ 

YOU Too can easily learn to fly. Complete 
home-study aviation course. Only $1.00. 
Worth $5. Short time offer. Send now. 
Aerco-B . 5842 Highland. St. Louis, Mo. 

MODEL Of Jimmy Donllttle's record- 
breaking transcontinental racing plane de- 
tailed In blueprint SN827, for 25c. Dept 
B. P., Popular Mechanics. 200 E. Ontario! 
CTilcago, 

PROPELLERS For Iceboats, etc, DlmerT 
sioned blueprints for speedy iceboat one dol- 
lar. Wm. Klingenberg, Harringto n, Il linois. 

HOME-.STUDY Flying course. Guaran- 
teed. $1,00 complete. Nell Tasker, Shamo- 
kln. Pa. 

DON'T Buy anything until you get Ort's 
aviation catalogue. Send dime. Karl Ort. 
Dept. PM„ York. Pa, 

PHOTOGRAPHS World war. historical 
and modem airplanes. Send 2c stamp for 
list. Pilot-Plane Photos. General Postofflce 
560 M. N. Y. C. 

POWERED Gilder Al condition, sale or 
trade. Lock Box 1585, Cincinnati. O hio. 

BUILD Speedy aero- driven hydroplanes, 
plans— $2.00. High-grade propellers and 
sportplane motors. Circulars — dime. Oceana 
Aeronautical Sal es. Ha rt . Mi chigan. 

PATENTS— Small Ideas may have large 
commercial possibilities. Write Immediately 
for free book, "How to Obtain a Patent'' 
and "Record of Invention" form. Delays 
are dangerous In patent matters. Free in- 
formation on how to proceed. Clarence A 
O'Brien, 58-L. Adams Building, Washing- 
ton. D. C. See na-re 121 A. 



UNUSUAL Bargains In Heath fuselage 
assemblies. Midwest Engineers. Rockford. 
Illinois. 



AIRCRAFT Directory 50c. Thousands sur- 
plus airplanes, balloons, supplies. Invalu- 
able. Aerobuilders Service. 1305-15 South 
Twelfth. Lincoln, Nebraska 



SPRUCE— Finished to size for airplanes, 
gilders. Iceboats. Highest quality. Lowest 
prices. Mail sizes for quotation. Pike-Dlal 
Lumber Co.. 2257 Loomls. Chicago. 
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AIRCRAFT Piipplio?. Wing COverinK ma- 
terial, dupe, simue, Dlywood, wheels. ste«l 
tubing, turnbuckles; anytblnc jrou ma; need 
to build or repair. Same high quailtsr as 
UMd on famous Heath aiiplanei. I<oir prleai. 
Kend six rents, stamps or rash for complete 
literature. Heath Aircraft Corporation. Dwt 
K-P. Kiles. Mich. 

Ui:;-ri'j!iK Prupeliers, Uarleys. ({.SO: licii- 
derson. $8.98; Pletenpol. $10.98. Hlbbs, 
Ft. Worth. Tex as. 

15IG New catiiloi; nf lowtst prlies on iiimiI- 
el airplane.?. .Materials, supplies ac. I<ieal 
Compan.v. 19 West litth Street. Kew Y orlt^ 

WllITIO For tree sauipie of balsa aiul price 
list. Aero t^hop. aO".0 IliirHjut Ave.. Detrcit, 
Mle h. 

MOUl'^L Airplanes. lUiiklinE and Fl.vin^- 
— .loseph S. t)tt, .\meriea's toreniost uioilel 
bulkier and designer teai lies ycm liow to 
buUd ships that fly. Very interesting and 
'faietauUlw QMwt WO pages. 163 plans. 
Cloth. Price $2.50. Purchase of book en- 
titles you to membership !n Junior Sky 
l-eaKue of Ameriea. Postpaid upon reoeipt 
of price or C.O.U. anywhere in U. s, .\. 
Popular Mecbanlrs Press, Boom 803. 2U0 E. 
Ontario St.. Chicago. 

BOATS. OUTBOABD MOTOitS. ETC. 

BOAT.S!!! BulM your own boat now. fak- 
ing advantage .'.our ^p.iie time and sa\e 
two-tbirUs regular buildeis eost using our 
ready-cut semi-assembled materials. LVuis- 
ers, runabouts, nutbnards. sail and row. .'US 
designs as well as raumUte assortment fit- 
tings. Send lilt Utv cii iln.;. lirooks Riiat 
Co., Inc., Box G2U, !<aKinaw West Side, 
Mi<hi«an. 

BLUEPRINT On 12-ft. flat-bottom row- 
boat (SN 707) 25c. Also plan of l.'>-ft. 
nnrboBt (SN 644) 25e. Dept. B. P.. Popu- 
lar Mechanics. 200 K. Ontario. Chicago. 

BI,1'1CPRH«T And instrurtions for building 
1') foot sloop ftnlpe $1..jU. Free catalog. 
Hud der. 15 Slurwr Street. New York. 

UKANU Kew ImUan ouUNiard UMiots bail 
price— $85. Pew left. Crandall-Hlcks Co., 
"SO Com monwealth .\ve.. Bos to n. Mass. 

lil'lI.D Your own boat. Save over % and 
liaie fun besides. Simplitied instructions 
in Popular Slerhanlcs New Boat Book, just 
out. are easy to follow. Every type of 
small boat covered, outboard. Inboard, sail- 
ing and hand-propelled craft. In addition 
coM)plete Information on all phases nf boat- 
ing needed by every boating enthusiast. 269 
paces. Fully Illustrated. Postpaid upon 
receipt of price, $3.00 or will be sent C.O.D. 
anrwber* in U. 8. Popular Meebanlca 
Praet. Boom 807, SOO E. Ontario St.. Chi- 
cago. 

CARTOONING 

CABTOON Courio— Self-initnietlTo: con- 
■Istlng of 30 lessons Illustrated with over 
300 drawings. 8cnt postpaid fw $1.00: out- 
.alde Tr.S.A. $l.2.->. 8eoveil PublltbUiK Co.. 
Box 610. Holb-wood. Calif. 

ARCHERY 

M.\KE A home shooting gallery with mov- 
ing targets. Blueprint SN "li.'! for 2.'ic. 
Dept. B. P., Popular Mechanics. 200 E. 
Ontario, Chicago. 

AUCHKRY Tackle from" the Ozarks. where 
raw material is plentiful and wooderafters 
exceiitiiinal. Send for free instructive 1932 
catali ■ now. l>ri.t !( (lutili- •■ \ ' >■■ mi: 
CouiiKiiiy. ('Unti.r.. Mi--ui;ri 

CHALK TALKS 

T,.\rGH Producing program, fl.OO. Cat- 
alog free. Balda, Tba Cartoonist. Osbtnah. 

Wis. 

CHALK-TALK Ton way ta popularity. 
Audiences at your feet If you leara how to 

entertain with a few simple pictures. Little 
artistic ability needed. "How to Chalk 
Talk" tells what to say and what to draw. 
Profusely illustrated. Make money giving 
chalk talks. Just order on a postal. Pay 
postman ?1 On and postage when delivered. 
Pdhiiiar Michanifs Press. Boom 808. 800 
E. o-.tarii! St.. CbicaKO. 111. 

BOOKS AND PEIlltJDICALS 

KOW Ready — "Poorman's Jfodern Gold 
Mining and Prospective Methods." with pay- 
dirt localities maps, "diggings" data. West 
Alaska. Thousands waiting for this large, 
illustrated. Indispensable book. Includes 
sinall-scale ciuartz. placer-mining apparatus 
— understandalile prospecting lore. Postpaid 
$2.00. Outdoormans Booker;. Box 052. 
Coeur d'Alene. Idaho. 



lO.ono R.\RE Amateur magazines, from 
187(1 to 1910. complete collectinn J.'OO.OO- 
broken lots, my selection lUc each, prepaid. 
20 old, rare almanacs, 1802 to l.sTT. Gree- 
ley's. Whig, Tritiune, etc. $l.j.On ia~h. 
Ralph Mest, S,"!* Douglas Bldt'., Los An- 
geles. C alif. 

NEW liith Edition of Dyke's World Fa- 
mous Auto Encyclopedia — right up-to-date 
with free wheeling, synchro-mesh, down- 
draft carburctlon. front-wheel drive, etc. 
'I'lie book auto repairmen swear by. 1339 
pages. 440U ilhi.-ilratiiins. (.'loth binding 
$ij.UU, flexible .MoriiiTo S'JiO. I'ostiiald up- 
on receipt of price or C.O.D. aiivwlicn in 
r. S. .V. Popular Mechanics l'rcs.<. lioom 
,Kii.:. 2IIIJ 1 0. Oiitarlii S t., ClilcaKci. 

Si:\S.\TIONAT, .\nclent manuscripts about 
Jesus— 1 Or. Ilu,he3, South Whitley. Ind. 

NOVELTIES, CURIOS. ETC. 

"LORD'S Prayer" size of plnhead. 10c. 

W. Keyser, Inington. N. J. 

GAMES, ENTERTAINMENTS AND PLAYS 

PLATS, Operettas, musical comedies and 

minstrels, comedy and talking songt. black- 
fare skits, vaudeville arts, mnnologs. dialogs, 
recjtatiuns, juieuile plays and songs, musical 
readings, eruertainments, niaUe-UO (OOdt. 
Catalog' free. T. S. Denlson & Co.. 683 
S o. Wabash. Dept. 11, Chicago. 

MAGIC TRICKS. BOOKS AND 

JOKER NOVELTIES 

.M.VOIC Tricks, catalog 10c. Geo. Fenner, 
2401 .lefTerson. Lnul-sville, Ky. 

MAGIC Catalog 20c. Lynn. 103 Beach, 
Dept. 3, Jersey City. N. J. 

SPHINX, Magicians' magazine. 85c. Large 

illustrated catalog of magic, 25c. Holden, 
2:i.'i W . 4 2 nd St., N. Y. 

TRICIv Catalogue. Illustrated. 10c. Oaks 
Magical, Dept. 548. O shkos h . \V 1 s c . 

M.\C,1C Catalogue, sheet stai;e money, free. 
Singer, .'i'l'. llan ii rk, Wisconsin. 

200 TRICK.S Tou can do— Mystify your 
friends; have loads nf fim. This c(dle(tiiin 
of triclcs has been selected by Thurston for 
the average person. Neither unusual skill 
nor elaborate apparatus are retiuired. Send 
for this 20n-page Illustrated honk. Pay post- 
man tl plus postage when delivered. If 
outsMe r. S, reuilt wben ordering. Popu- 
lar Mechanics Press, Boom 802, 200 E. On- 
tario St. Cbleago. 

RADIO SETS AND SUPPLIES 

OSfKDX— ^TJHIX. Million undecipherable 
codes. Tubeless, rrystalless short wave cir- 
cuits. Dime. Edberg, Box 401, Bismarck, 

North Dakota. 

STIOIIT Wave sets. coii-trui t ion kits, 
wliidesale catalos;. lOc. Federal Radio & Tel- 
i".:raiih ( 'o, , 1220 Clifford Road. Cincinnati. 



WONDEUFCL Aerial niatevial "disrov- 
ered." Clarity, selectivity, distance, vidume, 
all waves. Send or receive. Make inexpen- 
sively, car. ship, home, apartment. Instruc- 
tions. diaK'rams, 24 aerial t.vpes, 25 cents. 
H. .lohnson. Box 472, Tuju nga, C alif. 

"POCIvE'f Radio." $2.00 postpaid. Cat- 
alogue. lOr. Nell Tasker, Shamokln, Pa. 



OUARANTCED Microphone repairs— Any 
make or muikl — 2 1-liour service. Stretched 
dlaphrasm diujblc button repairs $7.50. Oth- 
ers $3.UU. t<ltiKla liulton rcpulrs {L.'iO. Write 
for 1932 catalog with diagrams. I'nlversal 
Microphone t'o. , Ltd., Injrlcwood. Calif. 

RADIO — Very latest information neces- 
sary for proper operation, maintenance and 
service in Modem Badto Prartlce including 
Short Wave Keeelrers. Kew 884-page radio 
man's guide now available at only $1.00. 
Sent postpaid upon receipt of price or 
C.O.D. anywhere In t'. S Popular Me- 
chai:i''- Trr.- Hih.'ii S":, •jmi K Oi tario 
St.. I'l.: 

STAMP COLLECTINS 

APPROVAL Headiiunrters: T'nlted States 
$".110 posta^'e stamiw are all expenshe and 
haril to get. but the ?'..00 postage due stamp 
issued experimentally last year promises to 
be the S{-arrcst of tliein all. so few are actu- 

allv used. This is the highest postage due 
stamp in the world and will most likely cat- 
alogue over $3.00. As an extraordinary mid- 
summer bargain we offer a very fine used 
copy for only 20c to approval applicants as 
long as they last. Globus Stamp Co., 208 
Fourth Ave.. New York City. 



-00 DIFFERENT Stamps for 30c. Big 
collection including .\rmenia. Andorra, 
Fiume. Spanish Morocco. Kenya. Liberia, 
.\Iemel, Nigeria, Quellmanc, Syria, Victoria, 
Vatican City and other hard-to-get coun- 
tries. Catalog value over $10.00. Price only 
'■'•Uc to approval applicants. Illustrated lists 
fiee. Lonia Stamp Company, 4231 42nd St., 
San Diego, Calif. 

BRUNEI, (Native Scene), gigantic hl- 
colored Persian airmail. Johore. Charkhari. 
Tanganyika, Weird I'orca, Grenada. Eritrea. 
Foreign Revenue. Kcdali. Nyasaland Pro- 
tectorate, and s( arcc genuine Haden. all for 
.5c to inlroilucr (iur famous approvals! Viking 
Stamp Co., Shcipsliead I!ay Station, Bruok- 
lyn, N. Y. 

IMMENSE Triangle stamp! The lar^-est 
In the world, an album giant (Spain 19:!0 
Columlius commemorative) Incknled in amaz- 
ing packet of thirty-four scarce varieties 
from queer far-otT lands: Kudi. Kouang- 
Tebeou. Gwallor, etc. Absolutely no com- 
mon Kuropean varieties to mar the high 
quality of tills wonderful packet. Only lOe 
(coin) to approval applicants. Vogue Stamp 
Co Dent. P3. Port Chester. N. Y. 

THE Biggest Dollar— 1000 mixed U. S. 
containing not less than 100 ditferent varie- 
ties for 85c: 1000 mixed foreign for Krt 
100 different Latln-Amcricans for 25c; 106 
different stamps from 50 ditTetent countries 
for 15c. AW above witli one album contain- 
ing spaces for :'.0(IO stamps and lUOU hinges 
for $1.00. Appro\al selection sent witli each 
order. New England Stamp Co.. Estalillshed 
ISO.-l. 53-P BroniHeld St.. I'.oston. Mass. 

APPROV.VLS To fit Scott's International 
Junior Albums will be sent to serious col- 
lectors on application. New Bngland Stamp 
Co.. Boston. Mass. 

W.\NTED To buy. Old stamp albums con- 
taining stamps issued and used before 1900. 
V. S, or foreign. Look through that oM 
trunk, it may contain dollars for you. Send 
for examination — highest cash prices paid. 
.Vddrcss. Stein Stamp Co., 7300 N. Secley 
■\ve., Cliicat'o^ 

IT. 8. STAMPS, Complete stock, from Ic 
to $2.50.00 eacb. Price list free. Uptown 
Stamp Co., P. 140 P. West 42nd St., New 

York. 

TRADERS Oiiportunlty. 3500 Cnited States 
stamps, over 10(1 varieties $1 00. National 
■'•'tamp Company. B ox 42,S, ( liii ago. 

FINE Packet Canada. Newfi)undlan<l ami 
I'. S. Scarce Canaila Map. $2.00, V. S. 
stamp. Newfoundland scenes, commemoratlves, 
only 10c to appro\al applicants, Jackson, 
Hox M i. Tiinmin s, Ont. . Canada. 

UNPICKED U. S., foreign, mission mix- 
ture — one pound— $L00. Fluck. 845 Mercer, 
Trentmx. N. J. 

GRAVEYARD Mixture. Remains of col- 
lections and approvals, sliirlitly damaged 
I are stamps. A handful, ten cents. Approv- 
als. Oaaptr. 1881 Calltomla. tTtoeUinatl. O. 

CAIC08 Islands — Also early T'nlted States, 

T'ganda. I.ourenzmaroues. Congo's Salvador. 
Mo:Ue Carlo, Prince Islands. Canada, Ubangi 
— "(.lountrles collectors haven't got" — Free 
for !io Mstaga. Huiiyl For youn. now. 
Bmplre Stamp Company, Toronto. C anad a. 

CORE.V Free!!! Beautiful rare IRSB stami 
given with big "Afrleo-.Vsla" packet. On', y 
tic. Duneco. 4312 Madi son . Gary , Indiana. 

FRREil 15 PIrtorial stamps. Posttn Sc. 
F. B olierts, 901 Fourth. Bay City. Mich. 

UNITED States stamps at 50*^ discount. 
Finest approial books In the country. Ref- 
erence renuircd Westchester Stamp ('o.. 
N e w_K or 1 1 r 1 1 e . Is'. Y . 

' ZANZIBAB. Canal-Zone, triangles, fifty 
others lOe. Approrala. Dlekaon. 117 W, 
Whiting, Fullerton, Calif. 

WONTJERFUL Packet 40 different stamps 
strange countries — Fi.ii. Tasmania. Mozam- 
bique, Slam, etc., including smallest stam.) 
(no Europe) 10c coin, postage extra. Bar- 
gain t<tamps, 8TT P West 88. New Yoilc 

wnoLES.VLE Catalog for dealers, nius- 

trated. Postage .5e. Frank Company, 4900 

Cbalgrovc. Baltimore. Md. 

13 CHOICE Slam. 5r to approval anoli- 
cants. A. Barnes, 830 Berkeley Ave.. Plain- 
lield. New Jersey. 

OU.XLITT Stamps on approval up. 
Free premium. Kelgwln Stampco. Vlneland, 
Nesr Jarsey. 

FBEB— S FD coren with ■ppranli. Bef. 
Cllftoa Arno, Clinton, Mass. 

301 DIPFEBENT 10c To approval appli- 
cants only. Free list of bargain packets. 
Kansas City Stamp Co., Lee Bldg., Kansas 
City. Mo. 
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SCARCF; Airmail and triangle. Beautiful 
FJruguay "flylnK liorse" airmail and icarce 
liuatemala triangle (smallest in the wnrld) 
are included in our big packet of 60 differ- 
ent stamps from Aloiiiles. Graml Lilian, 
Venezuela. British and French ("olonic'i. etc. 
All for ")C to appriival applicants. Big Il- 
lustrated lists free with each order. Write 
today! Mystic Stamp Co., (Dept. 80). Cam- 
den. New York. 

A^■CHER•S {$S Outfit— only 12c. Fine 
triangle stamp, set German stamps (pre- 
war) value mlllioni dollars, perforation 
sauge and mine scale, airmail set. interest- 
ing stamp smallest republic, newspaper 
^et. packet good stamps Tratanrore. Alalay. 
Dutch Indies, etc.. fine pocket stock book. 
Entire outfit ]3c to approval applicants. 
Ancher Stamp Company. Rutherford. N. J. 

300 DIFFKRKNT Stamns 10c. Approval 
applicants only. Ohio Stamp, Box P219, 
Cleveland. Ohio. 

A SNAP— 300 Different foreign and 60 
different U. S. stamps. Including $1 value, 
for only 2"ic. Free with ca-h order, our 
pamphlet telling "How To Make A Stamp 
Collection Properly." together with our 
price lists of albums, supplies and hundreds 
if bargains in sets, packet, etc. Queen 
City Stamp Co., Boom 36. 604 Race St., 
Cincinna ti, Ohio. 

120 DIFFERENT Including Civil War 
revenues and commemoratives, 5c to appn)val 
ipplicants. Triclty Stampco, Bock Island, 
minols. 

BRITISH Colonies ."iO different lOc; 100 
llfferent 2.")c; 200 different $1 with approv- 
ds. W o Uas t on Stam p co. W ollaston. Mass. 

1000 U. S, 20c. 2r, Japan free. Approv- 
ils. A uburn Stamp Co.. Syracuse. N. Y. 

FREE Dollar packet to one cent approval 
applicants. Harlan, 5307 S. Marshflcid Ave., 
Ohicago. Illinois. 

B.\RK Greece airmail! Exceptionally large! 
Brilliantly colored! Only stamps in world in 
Ive colors! Also packet fine stamps from 
Ininl (new country), British and French Cbl- 
inies — ship. map. scenery, animal stamps. 
■.>tc! All for .')C to approval applicants! Extra: 
Package of hinges free with order! Western 
Philate lists, 6023 Harper. 8M. Chicago. . 

STAMPS Sent on approval, at 50% dis- 
count. Fred Ilerzberg, 197 E. Grantley Ave., 
Elmhurst. III. 

STAMPS On approval. 1000 hinges 10c. 
Stanley Cl eslel skl. T err yville. Co nn. 

FIFTY British Colonies IHc; with approv- 
gls 10c. P ope . Av ondale, Geor gia. 

400 DIFFERENT l.'ic To approval appli- 
cants. Mantle Stamp Company. London, 
Ca nada. 

EIGHT Different Tanganyika. Zanzibar, 
10c to approval applicants. Prall. Somerrllle, 
New J ersey. 

SEVEN Sets! Three packets! 10c. Ap- 
provals. Deerlng, 164 Albion, SomervUle, 
Mast. 

1000 MIXED Stamps only 25 cts. coin. 
Bargain. Order today. Hyson, Brldgeton, 
Pennsylvania. 

MYSTERY Stamps, singular and plural 
spelling, 5c, Imperial Stamp Co., Allahabad 
89, India. 

MASSIVE Bargain! Set Abyssinia, new 
Antigua, set Ecuador, also North Borneo, 
Cyprus, Iceland, others. Iflc to approval ap- 
plicants. CuUey, 1106 Esther, South Bend, 
Indiana. 

fNPICKED United States mixture. U 
pound. 25c. Approvals? Edmund Hawea, 
Box 46, Auburndale. Mass. 

SUPERB Approvals net prices. Stamps 
% to % catalogue. P. G. Deals. 170 A Tre- 
mont St.. Boston. Slass. 

V. S. 25 DIff. ; Airmails. Commemoratives, 
Revenues; 10 South America; all 5c with ap- 
provals. Hudson & Co.. Plalnfleld. N. J. 

FREE — 5 Ct>lnr stamp, with smallest Uru- 
guay. Land of the Pinhead. Boy King. Wa- 
terfall. William Tell. Camel .5c with approv- 
als. Paclmpco, Box 5j2p, Glendale. Calif. 

LIBERIA Snake triangle, two other tri- 
angles in our packet 53 different stamps, 5c. 
Crowder C ompa ny, Druid, Baltimore. Md. 

7500 JflXED Stamps only $1.00. We buy 
stamps, large quantities and accumulations 
especially desired. Longacre Shop. 106 West 
42d, New York. 



AM.\ZINa Mystery set 12c. Globe Stamp 
Co.. 515 Guardian Buildi n g. Cleveland. O. 

120 DIFFERENT United States 60c. 200 
different $1.00. Approvals. Triclty Stampco, 
Rock Island, 111. 



FREE — Foreign picture stamps with ap- 
prova l s. E. Elliott, Sch en evus. N. Y. 

S.\N Marino set. smallest stamp and 50 
different 10c to approval applicants. Malboro 
Stamp Co.. 1630 E. 5 th St.. Brooklyn. N. Y. 

ST. LUCIA: 3 Varieties 5c with approT- 
als. Allien. Angola. Ind. 

SC.VRCE Belgium airmail, pocket album, 
coinmeinoratlve set. 40 scarce stamps from 
South America, Canada, etc., for 5c to ap- 
proval applicants. Glendale Stamp Co., 
1342P Linden. Glendale. Calif. 

FREE! Spanish CTolumbus issue set. If 
you purchase 50 different British Colonies 
10c. or Liberia No. 630-634. 1.5e. Approvals. 
Lists free. Herrick Smith, Box 93, Tuck- 
ahoe, N . Y . 

50 STAMPS Free postage 3c to approval 
applicants. Bredin's Stamp Shop, College 
Poin t, N. Y. 

M.VMMOTH Treasure lot containing pack- 
et Abyssinia. Cook Islands, Niue, St. Kitts- 
Nevis, Manchuria. Algeria. Tunis, set Parcel 
Post, old U. 8. Commemoratives, etc. Just 
think I All for only 5c to approval appll- 
cant s. Un ivers al, De p t. 84. C amde n, N. Y. 

FREE! 6 U. 8. A. commemoratives. 156 
stamps, 2c postage. Vanvoorhls, 95 Halsey, 
Newa rk, N. J. 

FREE! World's smallest stamp and water- 
mark detector. — 2c postage. Bargains in 
United States packets (all different stamps) 
25— 10c; 50— 25c; 100— 9.>; 150— $2.00. 
Tatham Sta m pco. W est Springfield, Mass. 

FREE! 3 U. S. A. commemoratives. 300 
stamps, with 4 months subscription. lOcI 
"Staniplst." Hyndm a n. Pen nsylvania. 

105 BETTER Kind $1. Mogell, 2707 
Wallace Ave.. New York C ity. 

ST.VMP Collectors bulletin free. Subur- 
ban Service. Box 5032. Cher ry dale, Virg inia. 

250 U. S. Catalogue $10.00. Includes air- 
mail, commemoratives. Only 50c. 100 com- 
memoratives only 40c. Wholesale oricelist 
3c. Wholesale Stamp Mart. S torm Lake . la . 

BUILD A worthwhile stamp collection of 
rare Items, without expense to you. Write 
at once for agents plan. We give large com- 
mission in good stamps. Stamp Collectors 
Service. 534 Douglas Park.. Los Angeles, 
California. 

P.XCKET Surprise stamps. .5c to apnroval 
applicants. Mandeville Stampco. Route 4, 
Kansas City, Kansas. 

UNITED States stamps on approval. 
Huber. 3551 Penn Ave. No., Minneapolis, 
Minnesota. 

75% DISCOUNT Many hard to get nine- 
teenth century stamps. Reference please. 
Hubert Coilwise. Garland Street, Lynn. Mass. 

M.\P Stamps, ten different, lOc to approv- 
al applicants. Victor Stamps, Box 92. West 
Los .Angeles. California. 

MOI'NT Your stamps the new way with- 
out injuring the glue. Junior nu.\ce tlor- 
ners do the trick and allow maximum visi- 
bility of stamp face. Eight colors. Sold 
where photo goods are sold and at 5 and 10 
cent stores. Dealers name and dime brings 
package and samples. Made only by Ace Art 
('ompany. Heading. Mass. 

3 DIFFERENT $1 Stamps 4c with ap- 
provals. Alderman, Box 341, Albuquerque, 
New Mexico. 

UNtrSUAL Approvals! Free premiums! 
Goodhue, 643 So. La Brea. l,os Angeles, 
rallfornla. 

300 DIFFERENT Stamps 20c; hinges 5c; 
50 French Colonies with approvals 10c; lists 
free. Harvey Teeple. Decat u r. Ind. 

TWENTY Complete sheets German war 
stamps— 2,000 stamps — catalog $40.00. Post- 
paid 25c. Belmers, 30 North LaSalle, Chl- 
cago. 

CANADA Surcharged airmail free with 25 
different airmails or 30 different Canada, 
either packet 1.5c; both packets 2.5c. Lists 
free. Special: 500 different 25c; 1000 dif- 
ferent 75c; 2000 different $2.00. Approval 
selection with each order. Victoria Stamp 
Company. I..ondon. 4, Canada. 

20 COMME5IORATIVES. U. S. old and 
recent and others, battle scenes, heroes, paint- 
ings, etc. Splendid historic and unexcelled 
stamp value 10c — U. S. mixture, good, some 
com. (over 200 stamps) lOc to approval ap- 
plicants. Stamp Shop, Holland BIdg., St. 
Louis. Mo. 

WHOLESALE Catalog for dealers: 4c 
postage. Grossman. 102 W. 42nd. New York. 

UNPICKED Stamps from foreign mis- 
sions. $1 per pound or 25c per sample thou- 
sand. Approvals sent unless forbidden, Elmer, 
192A Washington Street. Boston. 



STAMP Hunters' Club, magazine, mem- 
bership, hobby hound, 10c. Edgar Snyder, 
Printer, 3 Churchill, Youngstown. Ohio. 

105 (CHINA. Etc.) 2c. Album (500 Ulus- 
tratlons) 3c. Bullard, 446 Tremont. Boston. 

SURPRISE Stamps free to approval ap- 
plicants. Big stock North, South, Central 
America. BUI Bloss. 1173 North Klngsley 
Drive, Los Angeles. Calif. 

200 DIFFERENT Stamps. Including tri- 
angle, airmail, etc., 10c. R. H. Carlton, 
1211 W. 37th Place. Los Angeles, Calif. 

PENNY Approvals that satisfy. Neil 
Oronberg. Box 5441. Philadelphia. Pa. 

ONT-Y 5c. 33 Different stamps Including 
scarce Latvian triangular airmail stamps, 

10 airmail. 12 United States (early issues, 
commemoratives. etc.) and 10 Canada. Ap- 
provals and Illustrated prlcellst sent with 
each order. Curhan Stamp Company, Olou- 
tester, Mass. 

STAJIPS Sent on approval at 70% dis- 
count. Reference required. Emory Rencll, 
Hanover. Pa. 

QUALITY Stamps on approval Vic up. 
Free premium. Kelgwin Stampco, Vlneland, 
New Jersey. 

200 DIFFERENT 10c, 25 Japan 10c, (10% 
discount approvals. Covert Stamp, 39 State, 
Rochester. N. Y. 

24 VARIETIES Cuban stamps. 10 cenM. 
List of stamps free. Chambers Stamp Co., 

11 IP. Nassau. New York Cnty, N. Y. 

PACKET 52 Different from Alaoultes. 
Lebanon. Slam, etc., also watermark de- 
tector and rare old Hawaiian stamp — all 
for only 5c to approval applicants. High- 
land Stamp Co.. Newton Highlands, Mass. 

ILLUSTRATED United States list, price 
50c. large complete United States price list. 
1932. free. Stanley Gibbons, 38P Park 
Row. N. Y. 



300 DIFFERENT Stamps 20c: fiOO 50c; 
1.100, $1: 2.000. $3. Fred Onken, 630 
79th St., Brooklyn, N. Y. 



PEN"N"Y Approvals, 5.000 Sudan. Congo. 
Nyassa, Liberia, etc. Also 14.000 averaging 
IHc. Philatelic E^xchange. Huntington. W. 
Va. 



BEST One cent approvals In America. 
F. Hand. 1117 So. 60th St., Philadelphia. 

"ALTHOUGH My stock of stamps is 
adequate to take care of business for years 
to come, yet results were so far beyond my 
expectations that with the help I had. I 
was unable to take care of further new 
customers." Such are the reports received 
from advertisers using space under this 
classification. Your offer should do equally 
as well. For further Information as to 
rates, closing dates, etc.. write M. L. Rund. 
Manager. Classitled Advertising. Popular 
Mechanics Magazine. 200 £. Ontario St., 
Chicago. IlL 



RARE COINS 



OLD Money wanted. Will pay fifty dol- 
lars for nickel of 1913 with Liberty head, 
(no buffalo). We pay cash premiums for all 
rare coins. Send 4c for large coin folder. 
May mean much profit to you. Numismatic 
Co.. Dept. H. Ft. Worth. Tex. 

CALIFORA'IA Gold quarter 25c. Half 
50c. $50.00 gold slug $1.00. Chester Brooks, 
Corslcana. Texas. 

REAL Bargains I 200 different foreign 
coins $2.00; 10 U. S. half-cents $2.00: 30 
U. S. copper cents $1.00; 5 U. S. 20c pieces 
$2.00; 3 U. S. gold dollars $5.00. Ralph 
Harris, Box 880. Pittsburgh. Pa. 



AMERICAN Half dime, one piece ancient 
Eskimo money and catalog 15c. Geo. Best. 
Cedar Rapids, Iowa. 



SENT) 10c For 4 different coins and cata- 
log or 50c for 25 different. Troyer Coin 
Co., La Fontaine, Ind. 



R.\RE United States, foreign coins, war 
medals. Catalo;rue 10c. Mengelle, Oolorado 
Springs, Colorado. 



$3 TO $500 Each paid for old coins. 
Many very valuable. Keep all old money. 
Get posted. Send 10 cents for Illustrated 
coin value book, 4x0. Guaranteed prices. 
We buy and sell. Coin Exchange, Box 5, 
Le Roy. N. Y. 



UNITED States. Large cent, two-cent 
bronze, three-cent nickel and bargain list. 
25c. Thirteen dates large cents, $1.00. 
George Coffin, Greenwood Mountain. Maine. 



POPULAR MECHANICS ADVERTISING SECTION 



23A 



GET Profit and pleasure In collecting old 
coins. Send 10c for large Illustrated coin 
catalog. You'll be deMglited with it. Send 
for it rlglit now. 1!. Max Melil. Numis- 
matist, Mdil Bldg.. Dent P, Fort Worth, 
Tex. I.arKest Hare Cisin Firm in the U. S. 

CALIFORNIA Gold— Quarter size, 27c; 
$H size .'iric: 3e piece and catalog, 10c. 
Korman Shultz. Box 7«6. Salt Lake, Ptah. 

7 DIFFKRENT Coins, 11 bills and cata- 
loK, 2."ir. Creamer's. 1112 Somerset, Balti- 
more, Maryland. 



CAMERAS AND PHOTO FINISHING 



PHOTOGRAPHERS— Newspapers. miiga- 
dnes, tdTertlMH pay milUong yearly for the 
rlKht kind and need more. Kfake'good in- 
come with your camera. U. P. trainlrii: in 
jounialistif pliotoRraphv sliows how. Deli^rht- 
ful spare-time (icciipatinn. iiuicklv learned at 
home. Low tost. Jlany earn while iramlng. 
Write for free hook today. I niversal Pho- 
tograplui? ( i.TP'ira'ion. Dept. C, 10 VVe.5t 
33rd S t . New Vuik^ 

BAnr,.VINS — Hundreds of them listed in 
our new har^ain l)o;)k just off tlio pres.';. in 
cameras for still and motion pictures. Lenses 
and other photographic auppUes. SVi^'<W 
Eastman Kodak, with R.R. lens $8.75. 
I%x2%" Vest Pocket Kodak P:7.7 anastlg- 
niat lens $fi.75. AH guaranteed anil sol<i on 
ten day^ trial or money back if m.t .^atis'ied. 
Write for your copy now. It's free, e'e'itral 
Camera Co., 2.in S. Wabash Ave., Dept. 
I'.\[-M''.\. Cliii;ii:o. ill. 

"EARNING A li\lnK with your kodak." 
Pictures desired. Where sold. Complete in- 
structinns. $!.(»). Triliune Publishing Serv- 
ice. ',m Fif th Ave., N. Y. 

KODAK Films developed 5c roll, prints .3c 
earh. Trial offer. Beautifully mounted 5x7 
enlargement 30c. Enter the $5000.00 Master- 
Snap Photo Contest. Young Photo Senice, 
40'i P.ertha St.. Albany, N. Y. 



FILM And twelve prints developed 25c. 
Baprlntt 8e. Skrudlant. 4118 OverbUl, Chi- 
cago 

MAKE Money In pbOtORiaplir. Learn 
quickly at home. Spare or full time. New 

plan. Nothing like it. Experience unncees- 
sury. .American School of Photography. 
Dept. 34ol, 'MOl Michigan Avenue. Chicago. 

fAREFT'L Photo finishing by experts. 
Low prices. Sterling Photo Service. Slcr- 
llng. 111. 

NEW Ensign reflex special.s, 2Ux-Ti, Ft. 5 
lens, wonderful value. STLOO. 10 day trial. 
Money back if unsatisfied. Write for free 
catalog No. 28-B. Norman- Willets Co., 318 
W. Wasliington St., Chicago. 111. 

FILMS ncveioped .".c roll, prints 3c each. 
.".xS eiihn ^I'liii'tit li'i, . Parker Photo Service, 
K.Hi - -M: .St.. iiuik Island, 111. 

HAVE You a camera? Write for free 
sample of our big magazine, showing how 
to make better pictures and earn money. 
AmerlcM Pbotocnphy, IIS Camera House, 
Boston, 17. Masa. 

TOUR FaTorlte kodak picture enlarged, 
size 5x7. 10c. Three for quarter, toin. 
Send best negative (film) today. Address 
Darmer Photo Lab.. S21 BMWttlW BldC.. 
Pes Moines. Iowa. 

9PEGIAI> Trial offer: Dmlopliw any 
tlM roll S cents; prints 3 cents each. 

Beautiful 7 Inch enlargement 20 cents. 
Send for special bargain list. Roanoke Photo 
Finishing Company. 209 Bell Avenue, Boan- 
oke, Tlrglnia. 



MOTION PICTURES AND SOUND 
EQUIPMENT 



.irsT Out! Plienoiiienal new l>:ink. "Fifty 
Dnllars a Week willi Car and Camera," lists 
hundred market places for negatives. If you 
can take iilitures. you can make money. 
Mailed postpaiii on receipt of $1. ."■(). Bass 
Bargaingram No. 209 is ready. Mailed on 
receipt of 4c in stamps. World's bargain 
counter for motion picture and still cameras, 
accessories and supplies. Bass Camera Com- 
pany, 178 West Madison St., Chicago, 111. 

$1.2r>0 FOR Original photoplay story. 
Our sales department sold unknoun auilmr's 
first story for above amount. We revise 
copyright and submit to studios stories for 
talking pictures. Being located in the 
heart of motion picture industry we know 

groductlon requirements. Established 1917. 
'ree booklet. Universal Scenario Company, 
SM Mayer BIdR.. WeiUm and Sietra YlsU, 
Uollyirood. Calif. 



T.\LKIE And movie producers are clam- 
oring for new short story ideas, plots, etc. 
Perhaps you can write one that we can shape 
and sell for you. One w riter (V..M. ) re- 
ceived $3,000. New York best market. Write 
now for free booklet, without ol)ligation — 
How To Write For the Talkies! Daniel 
O'Malley Company Inc., Suite P, 1"TC Broad- 
way-. New^Vork. 

IfiM.M. CI.NETONI-: Pro eefor and sound 
outfit, like new. Was .'oOii.OO. Real bargain 
$90.00 complete. Filnio 7."i like new, $(i2..".0. 
Write for catalog 28-B and bargain list. 
Norman-WilleU Co., 818 W. WasMlWtoa Bt. 
Chicago, IIL 

NEW Bargains; Comedies, etc.. 16mm 2c 
foot. Eastern pancluoiBBtie with processing 
100 foot $1.33. Glass buded S0"x40" roller 
screen $4.86. DeTiy Model C projector ISmm 
$33.50. Sound disc Unlvenal, etc.. 400', 
$13.9."). Art IBmm film $3 100'. Pathe cam- 
era $9.85. Eastman 1.9 camera $•;.). B.H. 
70A camera Lii)rary. Moguil. 1914G 
Boston Roa d. Ne w Y ork. 

SPECI.VL I6MM Fllmagraph camera and 
projector, both only $10.7,"j. DeVry 16MM 
camera, model D"i7. projector model D. both 
only $o;!.50. List $1 "i,'..''in. All eiiuipment 
brand new. Supply limiled. L. Plummer, 
Lamar. S. Car. 

300 FEET Standard size film witti title 
$1.00. List free. Edgeworth, Box 155. Blae 
Island, III. 

DEVRY IGM camera $30, projector $30, 
IfiM comedy $2..-)0, 100 foot IHM negative 
$i..'>0. 35M cameras $25, pro'ectors $33, 
comedies $2..''i0. 35M negative stock 82 foot, 
kodaks $3, stereopticon $20. Ray, 820 - 8th 
■\vc . , New Yo rk. 

SPECIAL Duagraph IHM motor driv- 
en projector $15. 100 fojt 16M comedy $2.50. 
Milton Mendelwager, 182 Ave. B, Bayonne. 
Kew Jersey. 

BUY. Sell, films, pipilpment. Michigan 
Fil m L ibrary. l .")71.j R oseiiionl. Detroit. 

CLARA Bow in "Plastic Age" $20. Bill 
Cody in "Cold Nerve" $10. $22.") portable 
Dcvry, perfect. $60. 100 ft. western 50c. 
L. Fawks. Plainview. Texas. 

IGMM MOVIE Cameras and projectors, 
for the home, school, church and business 
iirganlzal ion. Literature free. 1). F. Elder 
A; Company. D ept. A-8, Chelsea. ^L^ss■ 

.■i.'i-MM Films $1.ni1. I'ro ' , : tnrs .?2 '..(iii. 
Lists. Box I'l. Hosedalc. Ivan.-as. 

WORLD'S Greatest "Passion Play" 16 
SfJf. (new) 5 reels. Rent or purchase. Write 
Hemenway Film Co., 37 Church Street. 
Itost(m. Mass. 

16 M.M. FILM. Every description, sacri- 
ficed 2c foot Home projectors 80.00. 1000- 
ft. 3°;m.m. film $1.00. Excelsior Films. Cin- 
cinnati; 

LK.VRN Theatre management at home. 
Unusual opportunities. Free catalog. Thea- 
tre Managers Institute. Elmira, New York. 



TRADE AND TECHNICAL SCHOOLS 



LEARN Watch repairing. lilies School, 
5330 Slisslon St.. San Franflsco. 

LE.VRN Typewriting at home. Rational 
typcwritintr. brief cnursp by Sorelle (a 
Gregg publirat ion I enables you to become 
proficient at typing without the aid of an 
Instructor. 86 pages. Illustrated Cloth. 
Sent C. O. B. Pay postman price. $1 and 
small amount of postage upon delivery. Pop- 
ular Mechanics I'rcss. Room 803, 200 B. 
Ontario St., Chicago. III. 



BUSINESS OPPORTUNITIES 



PI,.\STi:X Industries offer Industrious 
men an opportunity to start a business of 
their own, manufacturing art goods, novel- 
ties, souvenirs, etc.. in Plastex and Marble 
Imitation. 5c material makes $1 articles. 
Rubber moulds furnished for speed produc- 
tion. Small investment brings big returns. 
Since the crash, low-priced goods nre needed 
and this line meets the demand. Interesting 
booklet mailed free. Plastex Industries. 
Dept. A, 1085 Washbigton Avenue, Kew 
York. 

LEARN Marhlclzins: Start business your- 
self. We instruct in all branches. Our proc- 
ess brushed on wood, ccmerele. vvallboard, 
etc. Resembles polished marble, flintlike 
hardness. Sets in four hours. Excellent for 
novelties, statues, building trim, tables. 
Bam, garden tumltar*. uythlmc. If Inter- 
ested send dime for marblelced samples and 
composition powder with directions how to 
u.se. Cowcll Institute. Grayling, Mich. 

150 EXTRA Money plans. Magazine and 
Infonnatlon. 10c. Home Industries. Irring- 
ton. Nebr. 



HERE'S Steady, satisfactory Income; 
making latest popular specialty — necessities. 
Have others selling them. Investment small. 
Pnjtits great. Successful people everywliero 
are gaining independence using ray service. 
Interesting formula, literature, fully explain- 
ing, freel Miller Chemist, BP-1708, Tampa, 
Florida. 

IlK} Money at home plating auto parts, 
rrfleitors. mirrors, chandeliers; by new meth- 
od: experience unnecessan. Outfits furnished. 
Gunmetal Co., Av e. N, P ec atur, 111. 

B. \ lit;. M.NS— Paint spray outfits, gasoline 
engine dri\e. one and two gun models. Lib- 
eral trial. ICasy terms. Fully guaranteed. 
\\ill pay for tlicmsehes. Ira C. Ilelinlck, 
Box M-S26. T roy. Ohio. 

MANUFACTUBli: Sparkling glass house 
Bumben. Bererldge. 160-22 Locust. Jamaloa, 
Newr Y ork. . 

HOME Business $35 to $75 weekly. New 
chocolate confection, and 5 other formulas 
with samples $1.00. .lafcrson. 5812 E. Sec- 
ond, L on g I i each, (^alifor n i a^ 

MIRRORS Resllvered at home. Costs near 

5 cents per square foot: you chaise 90 eeats., 

I'ruiiiabie business platint; like new bntuy 

wiirn-iitr autnparts. reflectors. tableware., 
stoves, etc. Outtits furnished. I')etail8 free.. 
Sp rinkle. Plater. 1 27, Marlon. Ind. ', 

START MaU tsder buainwa. Interesting' 
literature free. Nagel. 1338 OUve, Indian-. 

apolls. Ind. 

ANYONE Quickly repairs Mdlea by newi 
method I Ten years ezperfeDte condensed In 
easy iBStmctttms. "Radio Berrlee SlmvU- 

fled" starts you earning Immediately. Com- 
plete course $4.00. Schumacher. 5873 Forbes 
St., 1 'ills liarg h. Penna . 

PRODIGIOUS Opportunity mall, samplei- 
magazines, etc.. 15c. Democratic Youth, 
West Liberty. Ke ntucky. ' 

FREE Thirty-six page book. "The Key to 
Business Opportunities." mailed on request. 
Clar k System, Line -Ave., Ellwood City, Pa. 

I M.VDE $."iO Weekly cleaning and renew- 
ing colors in rugs, upholstering, etc. Using 
my Armenian Serret Cleaner. Free booklet 
explains. .Mhambra Laboratories. Box 44, 

.Alham lira. Ca\lt. 

TRADE! Sell! Buy! Anything! Anvwhcrc! 
4 months 10c. ,\ds. Ic word. Traders-Kx- 
eha ri'je . Bn i oklngs, S . Dak. 

K.\nN Big money beginning next week, 
$100 jiio-nhly, manajiing factory unit. Easy, 
inside work. Free plan, ^neo, S255A 

B'way, New Y 'ork. 

GET Barrels of mail. Y'our name in di- 
rectory sent to 5.000 firms, 25c. Sample 
directory 10c. Kepeo. Roseland. Florida. 

MAIL Order and light manufacturing bus- 
iness — 'iOO% profit selling typewriter rib- 
bons. Patented machine makes best $1.00 
ribbon for ISc. Every otflee a repeating 
prospect, monthly. Semi .'jOe for sample and 
eoiiiplete mail older idaii. Rililion Ilik Cor- 
poratlon. 3i.O N. M ichigan. Chl<'ago. 

Y'OT'R Own business — making and selling 
profitable products. Write for free list. In- 
dustrial Institute. A8. 360 N. Michigan. 
Clilcago. 

DISTRIBITTORS— New Pow-r-flo Products, 

fi ! I : ; i ; ^t; I e. liut l' a l o. N . Y. 

FOU.MCL.VS— Our literature will surprise 
yoi I l ie I fort. 4012 N, Keelcr. Chicago. 

M.MvE Money at home — 15 tasty popcorn 
confection formulas — $1.00. New electric 
cornpopper — $19.50 complete. Hutchinson 
Spec ialty Co., Hu tchinson. Minnesota. 

FREE .Advice is usually worthless. Book- 
let describing depression-proof business, writ- 
ten from experience, 25e. Bond Fracaaaliw 
Company. Washington. D. C. . 

ST.ART Business, making products your-r 
self. Tested formulas. Catalog' free. Grin- 
stearl. Cli emist. i;(l\vardsville. Illinois, 

•■lIOMEWOltK" I'roiHisitions .-!«— $1.00. 
Homework Service, 248 Willard. Toledo. O. 

OPER.\TE Money-making spare time bus- 
iness. Send 4c postage for our "Big Oppor- 
tunity Envelope." It's full of opportunities. 

Highlande r Broth ers. Orange. Virginia. 

10.000 M0NEY-5IAKINO Formulas. Tells 
you bow to make and sell almost evwythinc 

under the sun: cosmetics, mucilage, anti- 

freeze solutions, batterv solutions, bever- 
ages, cheese, chewing cum, cleaning prepa- 
rations, extracts, hair prcpai atlons. inks, 
bluing, leather polish, mirrors, perfumes, 
polishes, tviiewriter ribbnns. carbon paper, 
washing powders. liouid soap and hundreds 
of other profitable articles. Send no money. 
Just write a postal for "Henley's 20th Cen- 
tury Book of Formulas." Pay postman post- 
age and 84. Popular Mechanics Press, 200 

6 Ontario St.. Boom 802. Chicago. 
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DOUBLE Your Income. Make ornamental 
and builUini; produits. Sell ten times oust. 
Used everywhere. Modest capital starts you. 
Complete Information free. Colorcrete In- 
du stries. Inc.. liolland. M IciiiKan^ 

IXDKPKNDKNT. TravelinK business car- 
ried by automobile. Our portable electric 
niacliines re-level butchers' chopping blocks. 
Easy to operate. Bis earnings. Heath 
roiiinanv. 21(1 T^afavctte Street. New York. 

WANT -More money? Thirty-six page 
book, "Kej'3 to Business Opportunities" 
contains secret.?, making you Indepemlciit. 
It's free! C ut le r Pu b Ushers. Reading Pa. 

ST.V.MP Biings free 3G-page "Key to 
Business Opportunities." Stout, Warra- 
sprlngs, Ga. 

START Little business anywhere. Kvery- 
thlng furnished. No canvassing. Maywood, 
PM.92.1 Broadway. New York. 

WUOLIiSALli Directory auo.OOO articles 
10c. Other valuable Information. Moran 
Comnany. Wareham. Massachu s etts. 

OWN Your own business — Repairing and 
rebuilding vacuum cleaners. Write for free 
catalog — parts, prices — armature rewinding 
and dealer renewed vacuum cleaner wholesale 
prices. Quick action — big profits. No capi- 
tal needed. Re-New Sweeper Company, 2264 
Gratiot Avenue. l>Ptroit. Michigan. 

FRliU Booklet describes 87 plans for 
making $20-$100 weekly in home or offlco 
business of your own. Kllte Co.. 214 Grand 
St.. New York. 

SUCCICED WitU your own products. Make- 
sell them yourself. Formulas, processes, 
trade-secrets. Anab'tical service. Catalog 
free. B. Thaily Co.. Washington, P. C. 

CHEMICAL Expert will furnish formulas 
and trade secrets. All lines. Lists free. 
W. L. C-ummlngs. Ph. D., 228 Gordon Ave.. 
Syracuse, N. Y. 

THAXLY Formulas produce perfect prod- 
ucts. All lines. Catalog free. B. Thaxiy 
<'n.. Washington. U. C. 

LEARN The collection business. Good In- 
come, quick results. Interesting booklet. 
•'Skillful Collecting" free. National Collec- 
tor:' .\«sn.. Long St.. Newark. Ohio. 

OPERATE Chain of vending and amuse- 
ment machines. Be Independent for life. 
Start small, grow big. P. Goodbody, 1826 
Knat Miiln Street. Rochester. N. Y. 

CHARTERS: Delaware: best, cheapest; 
free forms. Colonial Charter Co., Wllming- 
ton. Del. 

EARN Large Income with "chain" of nea- 
nut-cliewing-gum vending machines. Start 
small capital. Particulars free. Bobbins 
Corp., DeKalb and Broadway. Brooklyn, N. 



POPCORN Machines $15 up. Money mak- 
ers. Northsides Co., 2117 Harding. Des 
Moines, liiwa. 

SELL By mall. Books, novelties, bar- 
gains! I^arge profits. Particulars free. B. 
El^fco. 525 S. Dearbor n. C hicago. 

ARTIFICIAL Marble sanitary flooring. 
Instructions eoierlng wood or cement floor- 
ing M Inch thick, fireproof, all colors. low 
cost. Ornamental casting, concrete plaster 
papier-mache decorations, garden furniture, 
statuary, flexible molds, particulars and Il- 
lustrations free. Chris. Mahler. Elmont, 
N. Y. 

MAKE Artificial marble, colorful glossy 
tiles, no polishing: rather uncanny. Novel- 
ties, tabletops. bookends. floors, whetstones. 
Hard. Inexpensive, fireproof, enamels wood. 
Secret cement methods. Amazing samples 
2c. .Inhn A. Payn. 945 Grande Vista Drive, 
Los Angeles. Calif. 

A BUSINESS Of your own making- 
Sparkling Glass Name and Number plates. 
Checkerboards, signs. Big book and sam- 
ple free. E. Palmer. .'140. Wooster. Ohio. 

THE Business Guide — a book that fills a 
definite need In every home. Treats on — 
Bankruptcy. Bonds, Bookkeeping. Broker. 
Chattel Mortgages. Citizenship. Ctontracts, 
Copyrights. Corporation. Deeds. Husband and 
wife. Insurance, License, Lease. Letters, 
Notes. Partnership, Patent. Sale, Shipping. 
Trademark. Taxes. Will. Weiglits and meas- 
ures. Business and Legal Forms and many 
other subjects. Write for "Business Guide." 
Pay postman $2.. 10 plus few cents postage 
when bonk is delivered. Ponular Mechanics 
Press. Room 807. 200 E. Ontario St.. Chl- 
cago. 

FIFTY Successful mall-order propositions. 
Address. K. Home. 5949 Metropolitan. Chi- 
cago 

MAKE Your own products. Employ aeenta 
yourself. Toilet articles, soap, extracts. 
We furnish everything. Valuable book free. 
National Scientific Laboratories, 1950 W, 
Broad, Richmond, Va. 



MECHANICS ADVERTISING 



FIREWORKS 



FIREWORKS— Make all kinds!! 13 for- 
mulas 35c. 24— 50c. EATampa 55VV. 103rd 
Place. Chicagg 

MECHANICAL Models, new and novel. 
Everyone Is familiar with the "anatomical 
chart" method of teaching the physiology of 
the human body. Popular Mechanics has de- 
veloped similar accurate models In the me- 
chanical field. Models now ready are Wright 
■■Whirlwind" 300 Engine and Ocean Liner 
"Europa." Others to follow. Every part 
clearly shown and the name given. Invalu- 
able to students and all who are mechanical- 
ly Inclined. Price $1.00 each. Sent postpaid 
anywhere upon receipt of price. Popular 
Mechanics Press, Room 804. 200 E. Ontario 
St., Chicago. 



CHEMISTRY 



CHEMICALS And supplies. Any quan- 
tity. Lowest prices. Expert fonuula serv- 
ice. Winn Chemical Co., 2255D Bway, 
New York. 



CATALOG Listing 2.500 Illustrations 
chemists' supplies, 5.000 chemical. 1.000 
scler.tlflc books sent for 50c. Laboratory 
JIaterials Company, 643 E. 71st St., Chl- 

cago. 111. 

CHEMICAL Ice- Making Instructions, 50c. 
(Machinery unnecessary.) Nell Tasker, Sha- 
mokin. Penn sylvania. 

HANDBOOK For chemical experimenters. 
Hundreds of experiments. Illustrated, 50c. 
Booklet of experiments 15c. 1932-.t3 chem- 
ical apparatus catalogue 10c. lowest prices. 
General Chemical Co.. Reading. I'enna. 

JOIN — American Amateur Chemists So- 
ciety. Journal, particulars, 10c. Lansing, 
Michigan. 

OUTDOOR Sports for everyone — Enjoy 
them all year round with aid of book pub- 
lished by Popular Mechanics. This verita- 
ble encyclopedia not only furnishes hundreds 
of Ideas for new and popular sports for every 
season of the year, but also gives complete 
Instruction for making the necessary equip- 
ment at very small cost. 350 pages and 650 
illustrations. Send today as bonk is full of 
thrills and excitement for winter sport en- 
thusiasts. Mailed postpaid anywhere for $2, 
or will be sent C. O. D. to any adilress In 
tl. S. Simply pay postman when delivered. 
Popular Mechanics Press, Room 802, 200 
East Ontario St., Chicago. 



FORMULAS AND TRADE SECRETS 



"NO Monkey business" I supply samples 
of goods my foremost formulas produce — 
that's insured senice — -wliy waste money — 
time on uncertainties? Eye-opening Inter- 
esting olTer. free! Miller, Chemist, FP-1706, 
Tampa, Florida. 

PERFECT Auto top dressing formula sent 
for $1.00 currency. L>. J. D oan . We ls h, La. 

TWENTY Good money making formulas, 
one dollar (bill). C. G. Morgan. Box 25. 
Morristown . Tenn. 

FREE Formula catalog, latest money mak- 
ers. Western Chemical. Sa l em. Or eg on. 

FORMULAS. Business plans. Literature 
free. Bclfort. 4042 N. Keeler. Chicago. 

FORMULA For preventing runs in silk 
hosiery $1.00. M. Diaso. 1546 C St.. Fres- 
no. C alif. 

FREE Formula catalogue. Analysis. Hert- 
steln. Chemist, 206 Prospect. Grand Rapids. 
Michigan. 

OUAB.\NTEED Formulas for any purpose 
$1.00. Cleveland Laboratories, 711 Cleve- 
land St.. Brooklyn. N. Y. 

CHEMlt'AL -Vnaiysis; send sample par- 
ticulars and $5.00. Medicine formulas, sup- 
positories, etc. Reliable service guaranteed. 
Davis Brothers, 541 W. 68th St.. Chicago. 

15.000 PROFIT Making formulas. Fol- 
lowing and many others: Accidents and emer- 
gencies, agriculture, alloys and amalgams, 
artist's materials, beverages, cements, glues, 
pastes, mucilages, bleaching, renovating, col- 
oring metals, dyeing glass, heat treatment 
of metals, household formulas. Ice cream, 
confectionery, chewing gum. lapidary work, 
exterminating vermin, lubricants, paints, 
varnishes, photography, condiments, canning 
formulas, rubber, soap, candles, soldering, 
toilet preparations, perfumes, waterproofing, 
fireproofing, writing materials. .lust write 
for "Scientific American Encyclopedia of 
Formulas." When postman hands ynu book 
pay $5.50 and postal charges. Popular Me- 
chanics Press, Room 802, 200 E. Ontario 
St.. Chicago. III. 



SECTION 



500 PORJnTLAS And big illustrated cat- 
alng 25c. Ideal Book Shop. Park Ridge. lU. 

TESTED Formulas. Newest, guaranteed. 
Catalog free. Grinstead. Chemist. Edwards- 
ville. Illin ois. 

FORMULAS: Beverages, flavors, s.vrups, 
extracts and other processes. Valuable In- 
formation free. Formula Company, 5tii Ave. 
and Broad. Seattle. Wash. 

SUCCEED With your own products. Make- 
sell them yourself. Formulas, processes, 
trade-secrets. Analytical service. Catalog 
free. B. Thaxiy Co.. Washington. D. C. 

M.\KE Your own products. Employ agents 
yourself. Toilet articles, soap, extracts. We 
furnish everything. Valuable book free. 
National Scientific Laboratories. 1950W, 
Broad. Richmond. Va. 

FORMULAS — Reliable tested formulas for 
all purposes. Prices reasonable. Empire 
State Laboratories, 80 Portland St.. Boston, 
Mass. 

FORMULAS All kinds. Catalog free. 
Clover Laboratories (P). Park RIdce. III. 

5000-YEAR Story of Flying In pictures. 
A monumental work — complete pictorial his- 
tory of man's elTorts to conquer the air from 
the earliest times to the present day. 1200 
rare prints and photographs with text mat- 
ter. Originally published in 2 vols, at $15. 
reduced to sell while they last at only $3.75 
per set. Sent prepaid upon receipt of price 
or C.O.D. anywhere in U. S. A. Popular 
Mechanics Press, Room 803. 200 E. Ontario 
St.. Chicago. 



AGENTS WANTED 



NEW 25c Seller! Show anywhere, make up 
to 150% profit. Even' home needs 2 to 10 
zippers for clotheslines, awnings, etc. Amazes 
ever>'one. grips like velvet, holds % ton, 
finger touch releases instantly. Solid metal, 
weatherpreof, last forever. Sample free. 
Zipper-Hook Co., P-416 Plymouth, Chicago. 

500% PROFIT! Gold and colored sign 
letters for store windows, offlces, tnicks. 
signs. Monogram letters. Emblems. Easily 
applied. Pennanent business. Neonlte, 
Akron. Ohio. 

BIG Sloney at home opportunities. No 
canvasslni;. Particulars 10c. Hetzel. 802 
Garden. Hartford. Conn. 

AMAZING Low-priced, guaranteed auto 
battery Invention pays men $25.00 daily prof- 
it! Saves trouble, money, time. Every driver 
eager buyer. Installed 2 minutes. Free sam- 
ple. Landis Manufacturing, 604 Robinson 
Ave.. Atlantic City, N. J. 

AGENTS: Stamping names on pocket-key 
protectors. Sample check with your name, 
address, 25c. Stamping outfits. Emblem 
checks, check-fobs, name plates. Hart Mfg. 
Co.. 303 Deg raw St., Brook lyn , N. Y. 

SELF-IX>CKIN(3 Line lock. Something 
new. Every home a prospect. Minute dcm- 
onstratinn means sale. 200% profit. Sample 
15c. O-K Line Lock C ompan y. T oledo, Ohio. 

OFFER Four $1 items by mall. 200% 
profit. S. Prultt. Brookfleld. 111. 

MAKE Up to $15 dally introducing men's, 
women's, children's finest hosiery. Definite 
wear warranted or replaced. -Amazingly low 
prices. 126 styles, colors. Auto and hosiery 
given producers. Write quick! W'ilknlt Ho- 
slery Co.. C-378 Midway. Greenfield. Ohio. 

MAKES Gallon delicious orangeade, ,10c 
postpaid. P. Oeigen, 6538 N. Maplewood, 
Chicago. 

$15.00 PROFIT — New electric cornpopper. 
Retails at $49.50. You can make $300.00 per 
month. Hutchinson Specialty Co., Dept. E. 
Hutchinson, Minnesota. 

"SOMETHING Different" — Smart, new felt 
rugs. Sample $1.39 postpaid. Garland Mills, 
Chelsea. Slass. 

BIG Profits selling groceries, motor oils, 
paint, stock minerals. Sample case free. 
Werln & Browne. 1602-J So. State. Chi- 
cago^ 

IT'S Ne^v! Washes clothes spotlessly clean 
without rubbing. Every woman buys. 200% 
profit. Retails 25c. Big repeater. Sample 
free. Atlas. Cliesterfleld Station. Dept. M-12. 
Chicago. 

C.\SH Your spare time. 25,000,000 owners 
anxiously awaiting radio's greatest necessity 
—50c noise eliminator. Convince yourself. 
Sample and big money making plan. 25c 
postpaid. Radio Specialty Company, 126 
Lexington Ave.. New Yor k. 

START Business, making products your- 
self. Tested formulas. Catalog free. Grin- 
stead, Chemist, Edwardsville, Illinois. 
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BIG Proposition, no canvassing. 
Box inSI, Washington, D. C. 



Asco, 



PB0PELL.-0-L1TE : Free to agents. Beau- 
jUful ■utofDoblle omtmant. BaralTM nn- 
dndnf cbcle of colond liglit Ftvpvll-o-Llte 

Company, Kewtown. O hio. 

;iU07o I'KOI'UT Sillliis; new --.ioin 1" 
kitchen utensil. Retails 2jc. Costs you 
tl.OO a dozen. f!ample 13c. New Method 
Cb.. D eslt PMM-8. Bradford. Pa. 



CASH Palfl for butterflies. Insects. See 
Sinclair D l.<|)lay .\chertiscincnt on page 16A. 

ADDING Pencil. Adds mechanically: new 
famntlon; tMUnK like wUdfln: big pnaBti — 
Dut or whole time. Add-O-Orapli Ca, 
D«Pt 2 7. SaUnio. Miss. 

400% PROFIT Selling signs uscil every- 
whwe. Largest selection, wonderful repeat 
butlness, $1.00 worth samplet. SSe; 60 tUnt 
|3.e0. 100 signi, $5.00. P. Fnulln Co., 
MM Third Ave.. N. Y. 

KEW, Profltable— Sell auto step mats. 
Qualltr rubber with owner's name molded 
white. Detalli free. Kbonlte Products, 
Dept H-40, 895 Mtin. Akron, Ohio. 

100% PROFIT In the Everlasting Match. 
No flint or friction. What makes it light? 
No wind can blow it out. Betalls 50c Sam- 
ide and aale* plan SSe. Kew Metbod Cp.. 
Desk PM-8. Bradford, Vt. 

STRANGE Chemiral sponge cleans cars 
like magic. Banishes auto-washlng drudg- 
ery. Sells on si;;ht. .Agent's outfit free. 
Krlstee iMfg^Co.. Box Hr.S, Akron. Ohlo._ 

IX New York and New Jersey states. 
Agents make big money with our new spe- 
cialty. Get the details nulck. XJnu.sual op- 
portunity. Le Boy Trading Co., Le Boy, 
New Y ork. 

THIS Advertisement can make you thou- 
landf of dollars if you'll write today for 
"eye-opening" literature describing Miller's 
Foremost Formula Scrvlre for easily produc- 
ing world's latest, best-selling sneoialtles. 
An lines. Investment small. Profits great. 
Make that good money you're entitled to. 
Miller, Chemist. AP-17 06. T ampa. Florida. 

A SELLING Miracle! Profits from tho 
Bite-Way line a.stound even scasoncil vit- 
erans of selling. New plan solves prubleiri 
of depression inoncy-maklng. Write at onro 
fur full detalU Hite -Way Produrts Co., 
Dept. K-li)5, 4o07 Wame Ave., St. Louis, 
Missouri. 

J2..')0 ELKCTUIC Marhlne cmlios.ses sig- 
natures, Inltiiils, monograms, on leather 
goods, stationery, toys, greeting cards, gifts, 
etc. Sell to stores. Ideal, 4S9 Fifth Ave- 
nue, New York. 



PRODUCIBLE Proposition, write: Apollo 
Press, Dept. 46, 32 W. Baloom, Buffalo. 
New York. 

LATEST Scientific discovery subtly per- 
fumes the entire home. Fits any light bulb. 
Protected territory. Particulars free. Dem- 
onstrating sample lOc. lUldela. 2407-A 
North Crawford, Chicago. 

SELL Information by mail. Details tree. 
Terrlll. 106B. Brookfield, Mo, 



AGENTS Wanted to supply famous "Zand" 
l«rodiieU to iteady customer! on regular 
toutei. Itoates pay $27.50 weekly up. Pay 

begins Immediately. Write Albert Mills, 
Route Mgr.. 17n:i Monmouth. Cincinnati. 0. 

KOEHLEB'S Blue itock and changeable 
tims. every daierlpUflB. PioDoaltlaiu fM 

Loireit priree. Write quick. Koeh1er*t. 717 

North Fourth. St. Louis. M o. 

MEN— Women $3 to $6 daily. Selling 25c 
household necessity that repeats. Three to 
ten sold in every home. Free sampto. Write 
Puro company. Dept. I<-S7I, 8107 Pine St.. 

St. L ouis. Mo. 

FACTORY To wearer— Most outstan.lirig 
all year round line; l;iri;er commissions than 
limilar lines; iiitn'^ dress and sent-dieM 
pants. Uniform cDrnbhiatlons. Terre Gar- 
ment C o .. Inr.. Terre Haute. Ind. 

MOTTI Tabs; new large size; costs 4c, 
sells for Tic. Samplo and information free. 
Kationgl Filire Broom Co.. St. T.ouls. Mo. 

STRANGE Ironing eord. Prevents scorch- 
ing. Saves electrirlty. AboUslies kinks, 
snarls. Approved by OoofJ Hnusekeeping. 
For telephones also. IR'S'r protU. Samples 
furnished. Neverknot. Dept. 8-.\. ioO'i Ba- 
venswood, Chicago^ 

.'?00'^^. PROFIT. Free test offer. Phenom- 
enal "depression" sellers. lt;izorhnnes. No- 
way valve raps, auto headlishl clolloetors; 
poiisliiiik' cloths. WesthaM'ti, Kan.^as City, 
Mlssmirl. 

"1)0^, PROFIT Selling mystery pas light- 
er. HitalU 2.")C. Coiti vou *1.0n tiiizen. 

8ampie lOc. Square Deal Mfg.. Desk PM-22. 
JlradfOtd. Pa. 



BUILT-IN Furniture adds convenience, 
comfort anil beauty to your home at very 
low cost. Any handy man can build a great 
variety of this spaee-savlng furniture from 
the easily-followed instructions in our re- 
markable book, the only one on this subject. 
Delivered to your door C. O. D. Simply 
pay postman $2.50 and postage. Popular 
&Iechanic3 Press, Boom 802, 200 E. Ontario 
St.. Chicago. 

MIBBOBS Beslivered at home. Costs near 
5 cents per square foot; you charge 50 cents. 
Profitable business plating autoparts, re- 
flectors, tableware, stoves, reflnishlng metal- 
ware, etc. Outfits furnished. Details free. 
Write, Sprinkle. Plater, 128. Marlon, Ind. 

ALARVBLOUS Oiemteal cloth, cleans, pol- 
ishes, all metali instantly without liquid, 
paste, powder; rerord-breaklng seller to 
housewives, stores; JOOTp profit; sample free. 
Shef D. Mfg. Co., Union City, N. J. 

MYSTERIOUS Liquid; Soldera. repalra. 
metal, wood, glass, porcelain, marble, alu- 
minum, without heat. Whirlwind seller. 150% 
profit. ConvinrinK sample free. BeatOTer. 
4:il7PM Irvin g Pa rk. Chifatro. 

GENUINE Gold letters for store windows. 
Easily applied. Free samples. Liberal ofi'er 
to general agents. Metallic Letter Co., 
4.'!8-B North Clark. Chira gn. 

PORTR.MT And medallion aRoiits! Some- 
thing' new In miniatures and portraits. 20U% 
prolit. Old established house. Sure reorders. 
Jampel Studios. 36A West 17, New York. 

100% PROFIT Helling moneymaking 
plans. 2!>c brings sample and particulars. 
Fromme, Rot 4. Cleveland. O hio. 

F.VST Jiaii seller — i-'ree sample. Plans. 
Circulars furnished. Seewagon, 2328 West 
Pleo. Lo« Angeles. Calif. 

ENGRAVED Name plates, signs, number 
plates, desk plates, window signs, etc., prof- 
its large. Brett Bros.. Winthrop. Mass. 

BIO Money applying gold initials on au- 
tomobllei. Buleat tblng today. No eiperl- 
ence needed. $1.45 profit every $1.50 job. 
Free samples. "Balco," •X-1043 Washlng- 
ton. Boston. Mass. 

PROFITABLE Home business. Legiti- 
mate. No eanTaaalng. Maywood Publishers, 
1' 928 Broadway, New York. 

GUARANTEED "Run-Proof hosiery. 
Men's latest fancy hose — diiz. $1.2.')-$1.90; 
ladies' fashioned hosiery — doz. $1.9U-$2.9U. 
Catalog free. Sui)erlar_ Hodeiy Company, 
Dept. .11. New Haven. 



Ctomi. 

NEW Changeable sign uUa to stores tor 
$1.00, aeatt't ptoOt 800%. ParUeulars tree. 
National Blan System. St. Loiila. Mo. 

NEW Discovery. Washes clothes without 
rubbing. Whirlwind seller. Great repeater. 
Splendid profit. Sample free. Begco. 4315P 
Irving Park. Chicago. 



—...EE-Sell your own products. Formula 

catalog free. "Kemlco," BW, Parkrldge, 
Illinois. 

SUCCKED With your own products. Make- 
sell them yourself. Formulas, processes, 
trade-secrets. Analytical service. Catalog 
free. B. Thaxly Co.. Washington. D. C. 

THAXLY Formulas produce perfect prod- 
ucts. All lines. Catalog free. B. Tliaxly 
Co.. Washington. D. C. 

FREE "Booklet of money making oppor- 
tunities," new ideas, original plans, money 
making secrets and other valuable informa- 
tion. None require peddling or outfits. Elite 
Co.. 814 Grand St.. Kew York. 

MAinS Tonr own prodnet*. Employ agents 
yourself. Toilet articles, soap, extracts. Wo 
furnish ererj-thing. Valuable book free. 
National Scientific Laboratories, 193UW 
Bmad. lUrhinnnH. Va. 

BIO Profit putting our genuine gold leaf 
sli;n letters on store windows. Eiperience 
iinneces.^ary. Samples. Consolldatodr W-T 
West VanBuren, Chleago. 

A BUSIN'ESS Of yarn trnn—MMng 
sparkling glass name aiid mimber plates, 
checkerboard signs. Big book snd sample 
free. E. Palmer. Wooster. Ohio. 

AGENTS — Clever Invention! Inkspoon 
makes every pen a fountain pen. Fast offlce 
seller; big profit, demand increasing every- 
where. Exclusive territory offered. Sample 
free. H. Marul Ompany. Tilbano Bldg., 
New Yor k. N. Y. 

AGENTS Everywhere making money with 
our line of kitchen specialties, demanded In 
all homes. Big earnings possible. Wrlto to- 
day for details. P. Seed Filter Co.. 893 

Uro adway. New York. 

PTIorn Merlalllon men and women, the 
largest line of photo novelties In the world. 
Lowest prices, quickest service. Send for 
catalog showing over 200 money makers. 
Gibson Pboto Jewelry Co., Inc., 833-837 
OrsTCsend Are.. Brooklyn. N. Y. 



BIAN In each town to plate auto parts, 
reflectors, bathroom Sztures. reflnlsh beds. 

mirrors, chandeliers; by new method. No 
capital or experience required. Simple plan 
of manufacturing at home starts you in big 
nioney-uiaklng business. Outfit furnished. 
Frao ptnkulari ud Draik Qui UMal 
Co.. Are. H, Deeatwr. in. 

JIAKE Tour own products. Btaploy agents 
yourself. Toilet articles, soap, extracts. We 
furnish everything. Valuable book free. 
National Sclentifle Laboratories. 1950W 
Broad. Richmond. Va. . 

BIG Money and fast sales. Every owner 
buys gold initials for his auto. You charge 

$1.50; make $1.43. Ten orders dally easy. 
Wrlto tot partlenlars and free iaaanlas. 
American Monogram Co.. Dept. 40. Kast 

Orange. N. J. . 

AGENTS— Opportunity to make money: 

book containing 87 successful business plans; 
homo «c office: lond for free intrada^ty 
booUot. raite OOL. *U Ofuid St.. New 
Yerfc. 

SOMETHINO The hoascwlves want. A 

signed guarantee to save money and time in 
cooking. No competition. 400% profit. No 
license required. Station C. Box 25E. San 
Diego. Calif. 

MAKE Tour own products. Employ agento 

yourself. Toilet articles, soap, extracts. We 
furniili everything. Valuable book free. 
Nation;il Si'lentitlc Laboratories, 1950W 
Broad, rtlobmotul. Va. 



CALIFORNIA Perfumed beads, selling 
like hot cakes. Agents coining aMOty. 
Catalog free. Mission Factory. P. 8388w 

Pico, Los Ange les, Calif. 

WE Start you without a dollar. Soaps, 
extracts, perfumes, toilet goods. Experience 
unnacossaiy. Carnation Co.. 641. Bt. iMla. 

Mo. 

SEUj Men's n e ck w ea r- wondeiftfl pcapo« 
sitlon. Astor M, 30 Kast 88th. N. Y. 

FLAVORING Extracts— Bottle yoiirselfl 
Labels furnished. «00% profits! Whirl- 
wind money-makers! Repeaters! Free of- 
fer. Thomas Manufaeturing Company. lo- 

dianapolis. Ind. 



CARTOONING— Let tlW INHd^ 1 

ressfui cartoonist tell you how to draw car- 
toon.?. Brlggs In his new book gives every 
stop in cartoon work and answers every 
question a beginner might ask. Elaborately 
lUnalrated, Pay poatman iwlce of book, $8. 
and small amount Of poatafO when he de- 
livers the package C. O. D. Popular Me- 
chanics Press, Boom MS, 800 B. Ontario 
St., Chicago, III. 

HIGH-GRADE SALESMEN WANTED 

KfEN Wanted— By world-wide Industry. 

Apply by letter only giving age, experience. 

references. Industry, reliability, main nual- 
iflcations. Man selected will become author- 
ized llawleit'h dealpr on our capital and 
taught how to estaldlsh J'l.OOO annual busi- 
ness in some 2."i0 f:irm anil home neressitles. 
Men with auto preferred to introiliire prod- 
ucts and travel steadllv. Write immediately. 
RawleiKh Co.. Dept. H-N-I'PM. Freeport. 
Illinois. 

SALESMEN Beport when nothing Olso 
sells. Ylno Bano gtapo brMrn. wlao nfAi. 
beer bricks do sell. In these hard times. 

line up with the original manufacturer. Sell 
all flavors, port, shern-, orange, etc.. juice 
bricks. Each brirk makes one iraiion. Le- 
califv tulfe ostalillshed In federal courts. 
IDU'^ profit chances. Free samples and 
travel allowance to proven producers. Build 
a route! Write: Vino Sano Co., Dept. S. 
275. San Francisco. Calif. 

SALESMEN: Everybody buys business 
stationery; largest line; highest quality; 
quickest delivery; biggest commission. Free 
cuts. Exnerlence unneeesiiary. Outfit free. 
WlUens. Dept. 555. 2130 Gladys. Chleagfc 

8ALKSMKN: Ezperlenred mm to adl • 
pstented $38 (nearly indispensable) derlee 

to barber shops and jobbers. Exclusive ter- 
ritory. I..ong contract. Liberal commission. 
Small capital required. State age, expert- 
enoe. referencea and territory dealiod. Fnd 
S. KenlleM. Mtodiattan BMfc.. Chteagfc Ml. 

TTNFERMENTED Grape juices: sherry, 
port. champaKnc. Bordeaux. Trial gallon 
$1.50. Low prices, big profits. Unfcrgrape 
Co.. Huntington, W. Va . 

NEW Useful real merit quantity sales 
ofTlces, colleges, business establishments. 
Loads of dollar bills waiting for this sen- 
sational seller. Investigate today. AJuz Com- 
pany. Dallaa. Teiaa. 
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$30 DAILY. Newest trade booster featur- 
ing $12.50 electric lamp rlorl; for Ji 99. 
Mcrrhnnts Riiarantiod rc-iilts i r iiuirnw re- 
funded. Sti.-nulators. Kept. 17H. loH Ka- 
vensuoud, Cliitaj,'o. 

NEW, PatiMitoil nashllKht belt. Sills for 
J.'.riO, your profit ?2.U0. lieins used b.v IT. S. 
covernment and large corporations. Kxiilleiit 
proposition for salesmen, witti or without 
nr. Write for wlet plan. Powell Slcnal 
Belt Co.. WUmlmtoii, Pet 

GR.\PESUG.\R Products Co., SriO So. Los 
Angeles Street. Los Angeles. Calif. Want 
distributor.^ for exclusive territor>'. Six dis- 
tinct luiic typ es. Dept. 803. 

MOTHOLENE. One application perma- 
nently moth pmofi an (abttet, vwrieni. nigs, 
etc., forerer. Pleiiiant and easy to use. leav- 
ing no odor or stains. Wholesale distributor 

to sell drug and ilcpartnienl .stores. Pro- 
tected territory, unlimited possibilities. A 
product beyond competition of present mar- 
ket. Trojan Laboratories, Delaware Avenue. 

Cohoes, N. Y. 

1'|;U.M.\NI;NT Clcancr. disinfectant, for 
toilets. Works autoiuaticailjr from flusli tank. 
KetalU 50c Banitol. 309 Bimrdar. Dallas, 
TexMt. 

SALESMKN-ni.-STRIDCTOIl.S. New auio 
tire patch; guaranteed lu.uou miles. Re- 
pairs blotvouts permanently. Sells carages, 
m* statlont, tin tbops. Satomen'i nroflt 
100%. TJp to M0% to dealers. Sasy sell- 
er. Exclusive territory. Economy Rubber, 
686 Burkhardt, Dayton. O hio. 

SIS TO $25 Dally; blgsest selllnR line of 
men's suits. Meets present day conditions. 
Amazing values at $11.95. $11.50. $16.95. 
$18.95. Also raincoats, slickers, topcoats 
and boys' suits, lilxgest coininission paid 
in advance. Liberal bonus. Free outflt. 
Sitnte atre and selling esnerlenee. "Jim" 
Foster, Inc., Dept. 28. 2250 Botitb Spauld- 

Ing Ave.. Chicago. 

APLENTY New and diircrenl — Fa.st sell- 
ing 5c and 10c rnerchnitdi.se oi) attraftive 
counter cards. KIO'T- comm. for you and 
dealers. Ad.ertiscd hv radio. No invest- 
ment requited. CalaloK free. (Estab. 1021.) 
World's Products. 715 Ce ntral, Spencer, Ind. 

LEADING Tailoring firm announces new 
line. All wool 2 pnnt.s suits as low im Slfi.SO. 
$5.00 profit. Many rciieats. rnlmi made. 
.$25,000.00 Ruarantee. linnus saniDlc suit, 
(tutlit free. W illiams liius.. , :! I'.i .j.nhi ay. 
Dept. M-.S, N ewYork. 

M.\N In every town wanted to take care of 
regular tailoring business. New idan. Op- 
portunity for $05 weekly to start. More 
later. Experience unnecessary, hut must 
come well recommended. Exceptional per- 
manent position for right party. Give details 
in letter. W. Z. Oliison, Dept. V-617, 500 
South Throop. C hicag o. 

USE And sell Maxpax sanitary napUna 
for men. Particulars free. Maxpax. Dept 
IS. 1344 Balntclalr. Cleveland. 

SALESMEN: New patented ' T" clamp, 
handles every damping job. No competition, 
priced ri^t for quick selling. I,lberal com- 
mission. Climax Equipment Cb., 5514 Lake, 

Chicago. 

Bt.'ILD Up a liusiiiess of your own, part 
or full time, sellln;; natinriallv known auto- 
mobile necessities. Quality iiroducts. Write 
today for territory anil partiiidars. Tourist 
I'lide Mfg. Company, E-7. Minneapolis, 
Minnesota^ ^ 

OI'R Latest sensational pin gauie amuse- 
ment machines and punchijoard specialties 
practically sell themselves. Rig commissions. 
Lincoln Sales Company, 110 So. Wells. Chi- 
cago. Dept. D. 

SALESMEN— Four $15.00 sales to stores 
net you $40.00 dally. Sayers Systems. Est. 
189.'>. 2801-123 Sheffield Ave.. Chicago . 111. 

EXPERIENCED Salesmen. Wonderful op- 
portunity selling full line accident and health 
iioliiiis. ."^ell easy. Liberal commissions. 
Twenty-four-year-old legal reserve company. 
Write f^r special nffcr. Inter-State Busi- 
ness Men's .Accident Co., Dept. 18, Des 
Mnines. Iowa. 

SELL Carded razor blades, aspirin, violet 
breath gum, chewing laxative, polishing 
cloths, shoe laces, handkerchiefs, rubber 
goods, etc. Large line. Big repeat profits. 
Attractive dlspiaya. StOMtba Company, 8203, 
Baltimore. Md. 

WONDERFUL Opportunity. Twenty dol- 
lars per day can be earned. Experience un- 
necessary Home protection at cost. Ages 
m to aWltX. tSSO to flOOO at death. Not 
insurance, tou make S5 for each member 
leeuied. Childress, of Yirginla. sent in .'14 
one day. National .Md Society, llyera 
KuUdlng. Springfield. Illinois. 



OITE Profits— Up to S170 weekly. S500.000 

piini'lilioard firm announces new no invest- 
imnl |d(in. Season starting. K&B, 4326 
RavenswLOd, ChicaRO. 

S.vLi.s.MEN — Become Independent. Own 
your business; experience unnecessary, sell- 
ing our $10,000 accidental death; S30 acci- 
dent: tSS liek weekly bcnefita— tlO.OO yearly. 
Other amounts proportionate. Guaranteed 
steady income from renewals. $250 000 de- 
posited insurance department. Universal 
Policy, Dept. A, 716 Lefcourt BIdg.. New- 
a^. K. J, 

NEW Specialty — Sells every business and 
professional man. Four $15 sales daily pay 
$280 weekly. Foyer cleared $4920 in three 
months. Write. F. E. Armstrong, Presl- 
dent. D ept. PM. Mobile. Ala. 

REFRIGER.ATING Machine, homemade. 
Incipenslvc to build. Gives better service 
than ice. This and :!28 other practical arti- 
cles in our liflok "Iloine Mechanics." Just 
ask for tills and "Handlmol; for Women." 
containing :;91 valuable hnuschold hclii.s and 
pay postman 98 cents and postage for the 
two books. Popular Mechanics Press. Boom 
802. 200 E. Ontario St., Chicago. 111. 

HELP WANTED 

STOP Worrying about money! Here's a 
wonderful opportunity to make $15 profit a 
day as my local representative. No capital 
or experience necessary. Write today for de- 
tails. Albert Mills, 1704 Monmouth, Cln- 
cinnatl, O. 

.A.M.\Z1NG New electric trouser presser 
good for $25 dailv; puts razor edwe In pants 
in 10 seconds, seKs fur ?2.5u; your commis- 
sion $1.00. Saniide fits pocket. Munny 
Mfg. Co.. Dept. C-8-H, 817 Main St., Cin- 
clnnatt. Ohio. 

CUEVBOLET Six — ^New book just out de- 
tails mechanical featuraa. opetatton. main- 
tenance, and repair of the latest Including 
the new 1932 models Chevrolet cars and 
trucks. 4S0 pages, fully illustrated, cloth- 
bound. Price $2.00 postpaid upon receipt of 
price or will bo sent by mail C.O.D. any- 
where In U. S. A. Popular Mechanics Press. 
Room 803. 2 00 E. Ontario St.. Chicago. 

C.\SII Paid for huttcrlllcs. Insects. See 
Sinclair Display Adver tisem ent on page 16 A. 

WAItTED: Wood pattern-maker, foreman 
or superintendent for special service In his 
own city. Write, Look Box 42, Manitowish. 
Wisc onsin. 

HOME Bepairs. Every home owner will 
find tUi book a mine of suggestions. Its 
390 pages are packed with Information »n 

how repairs of all kinds ran be made and 

save delay and expense. Fully illustrated. 
Price $2.50. Will save its cost 10 times 
01 cr. .Sent postiiald upon receipt of price 
or C. O. I), anywhere In V, 8. Popular 
Mechanics Press, Boom 808, 200 E. Ontario 
St.. Chicago. 

EDUCATIONAL AND INSTRUCTION 

U. S. Government jobs. $105-$250 month. 
Men-women, 18 to 50. Paid summer vaca- 
tion. Short hours. Common education usu- 
ally sufliclent. Experience usually unneces- 
sary. 25 coached free. Full particulars and 
list positions free. Write today sure. Frank- 
lln I nstit ute. Dept. W.l, Boc h ester. N. Y. 

SHORTHAND — Learn "Slghthand" in few 
hours at home. 10 times easier, faster than 
longhand I Pncket-size. $1.00, postpaid. 
Slghthand Systems, Box 43. Baltimore. Md. 

MODEL Of Wright "Whirlwind" 300 
radial engine. Size 13x22 inches, litho- 
graphed in colors. By means of an ingenious 
arrangement of flaps, this nodal can be 
practically disassembled and nut together 
again. Shows and names every part. Of 
great value to aviation students, mechanics 
and alr-mlndcd men and boys. Durable. 
Sent prepaid upon receipt of price. Si. 00. 
Popular Mechanics Preaa. Boom 805. 200 £. 
Ontario St.. Chicago. 

SHOW Card writing— Protitablc. lifetime 
profession, needed everywhere. Latest, best 
course, $2.00. Wolfe. Bos 45, Hamilton, 
Baltimore, Md, ' 

MARVELOUSLY Simple shorthand sys- 
tem. In.struetlons free. .Send stamped ad- 
dressed envelope. Box 152, Flushlng-A, N. Y. 

THAT Concrete Job. Don't be afraid to 
tackle It. With the Instructions found in 
the new edition of Popular Mechanics Con- 
crete Handbook you can easily make 173 
articles of utility and beauty ranging from 
ordlnaiT itaw to gardan furniture. This 
book win be sent for only Me plus postage 
C. O. D. Send your cvder today to Popular 
Jfechanlcs Press, Room SOS. SOO S. Ontario 
St.. Chicago, lU. 



LEARN Blue print reading. Catalog free. 
Columbian School, Drexel Building, PhUa- 
delphia. ' 

DOLLARS Easy: I get them. Plan 10c 
"Moore.Made," l.aiie er. Mich. 

WANTED, Men-Women. 18-50. qualify 
for Steady Government .lobs. Salary range. 
SI0.5-$250 montli. No Government experi- 
ence reiiuired. Paid vacations. Common 
education. Thousands appointed yearly. 
Write Ozment Institute, 101. St. Louil, 
Mo.. Immediately. 

LEAB2S Photo-engraving at home by ex- 
perience. Equipment furnished. Earn while 
learning. Aurora Photo-Kngiaring Behool, 

Aurora. Mo. 

BECOME A landscape architect. Un- 
crcwded profession; wonderful opportunity 
for muney-maklng. Easily mastered by 
malL Bam irtilla yor learn. Est. ISltt. 
Write for details. American LandMape 
School. 7 Plymouth Bldg., Des Moines. la. 

ROCK Gardens, how to make. A splen- 
did book for the amateur covering every mi- 
nute point In the making of a rock garden. 
152 pages. Illu.strated. Price $2.00. Sent 
postjiaid upon receipt of price or C. O. !>. 
anywhere in TJ. S. Popular Mechanics 
I'ress. Boom 808. 200 £. OaUrio St.. Chl- 
tago. 

S. GOVEn.VMENT Wants men, $1,700- 

$l.!liHl and up at start. Railway mall clerk 
ex»riiinatlon coming. Let our expert (former 
Kovernment examiner) prei)are you for this 
aiid also rural carrier, post offlce, customs. 
Iniernnl revenue, and other l)ranches. Write 
today for free booklet. Dept. 8, Patterson 
School. Itnchcster. N. V. 

Bn.I.FROG Raising. Investigate this new 
and thriving industry. Can be successfully 
carried on in all parts of the United States 
and Canada. Complete, illustrated book by 
the industry's outstanding authority tells you 
all about it. Price SI. 00. Sent postpaid 
any where upon receipt of price or C.O.D. 
anywhere In U. S. Popular Mechanics Press, 
Room 806. 200 E. Ontario St., Chicago. 

ELECTRIC REFRIGERATION 

MEN — Learn to service electric refrigera- 
tors, .lot) open. Rig opportunity. Write 
for booklet. National Tech.. 4U00 Euclid 
Ave., Cleveland, O. 

R :ericeuation Compressors with fan 
puiicv .$'j.iio. Clow, 1944 Islehait Ala.. 

St. Paul, Minn. 

BUILD Your onu eleetrleal refrigerator, 

blueprints 75c. Reek Engineering, 17 Ctiatar 

Ave., Pittsburgh, Pa. 

SHORT STORIES 

snOBT stories revised, typewritten and 

marketed. Details free. Hursh Service, 
Box P-1013. Harrlsburg. Penna. 

NEW World Atlas — 1930 census llgures — 
Cbmpleta. op-to-data. Just Um md you 
need for home, office or school. New ton- 

venlent size fits In your bookcase. 2S8 
pages. Has all maps and usual features. 
Price $2.50. Sent |>ost|>ald upon receipt 
of price or C. O. D. anywhere In V. 8. 
Popular Mechanic s Press, Boom . MS. SOO 
E. Ontario St.. Chicago. 

TYPEWRITERS AND SUPPLIES 

TVI'KWRITER.S. All makes at wholesale. 
Remington. Corona. Boyal, Underwood. $5 
ui). .vecnts and <iealei8 get ouf llsts. Pierce 
Tyiiewriter Exchange. 2019 Jerome Avenue, 

New York City. 

ADDING Machine $10, typewriter $8.50, 
multisraph printer $22.50. diiidiratnr ?L'ii nu. 
2 days trial. Money hark guarantc ■:. I'ruitt, 
190 North LaSalle. niicauo. 



TYPEWRITEBS. Badlos, motorcycles, $5- 
$25; terms, .\sents. Knights, 1517B Olive, 

St. Louis. Mo. 

PRINTINfi. MULTIGRAPHING AND 

MIMEOGRAPHING 

100 SHEETS— 100 Envelopes— 50c. Box 
18. Station T. New York. 

5000 ATTRACTIVE Envelope folders, 
$11.95. AU iwlntlng new depression prieea. 
Samples. Ooodprtnt. HarrlsenburE. va. 

250 LGTTEBHEAD8, Enrdonas or bin- 
br ads i)5c. Ware. Bos 857. Ft. Madison, 

Iowa. 

1000 BUSINESS Cards, $1.35 prepaid; 
sam ples. Merlcan. Stapleton. New '>«»rit. 

Gf:t It ! N>w magnetlr-lmr pricellsL 
Pound-kit samples dime. Webb-Prlnt-PMsa, 

Gettysburg. Penna. 
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100 EACH SHsU BumBMrmlll lattaiiiMds. 
envelopes $1.00. BaM Prlntaiy, Hodion, 

New York. 

CARDS, 10(l(t, ?2.r.9; ."lOO. $1.58 Postpaid. 
Samples. Api>llo I'riiitlng I'ress. 32 \V. Bal- 
com, Huir al.i, N. 

250 LETTERHBADS. Envelopes, billheads, 
statemento — $1.00 each pMtpsid 4tti aone. 
Samples fm Stamp. Qualltr Press, Bar City, 
Michigan. 

FACSIMILE Typewritten letters including 
heading, 300. $1.75. liox 433. Reading, 
Pennsylvania. 

QUALITY Printing. Ezceptiooally Jonr 
ViMis. 1000 cards {1.50. 9n% eat senlee, 
priBtlBg anything. National. Byraease. Ind. 

STATIONERY Printing, catalogs, circu- 
lars. Samples. Ruling, loose-leaf binders. 
Commercial Press. Batavla. Ohio. 

1000 BUSINESS Cards, card ease. S1.50. 
Miller. Printer. Narberth. Pa. 

250 BOND Letterheads, envelopes, bill- 
heads, eaids, $l.Sa each. Ecoaomlc Prew, 
Leonla. N. 1. 

GUMMED tABELS 

BETT1:r rebels for loss. Samples. Bex, 
6618.M Qiilmhy. LleveliiiiJ, Ohio. 

1,000 PBIN'IKl); Kaiue, builneis. address 
BOe. JB8 Cempany, Boi 03. Holyoke. Masi. 

PBINTIMfl OUTFITS AND SUPPLIES 

TT8ED Pfpss bar^aln^ What size do you 
want? Sciiil fl:uiiii f r rciily. Ezcliange, 
U-1, 480 K. M ain . Mer ic lun, C onn. 

PRINT Your own cards, stationery, cir- 
culars, advertising, etc. Save money. Easy 
rules furnlslicil. Print for others, big profits. 
Junior $."i.ai); joh presses. $11; pow- 
er, $149. Write for free catalog and full 
information. Kelsey Co., S-11, Merldcn, 
Conn. 

PRINT Tour own circulars, envelopes, 
with home made press costing less than 
$1.00. Illii.^trated instructions 10c. Carl 
Edqulst. Odessa. Minn. 

PBINTINO Outnts — Presses, type supplies, 
type aereltica Send iianp for catalog. 
IfedOl Prois. Terfc. Penna. 

FOR THE HOME 

KITE Types of ornamental wood feaecs 
described on blueprint BN 040 fCr S3c Dept. 
B. P.. Popular Mechanles, SOO E. Ontario, 
Chicago. 

LAWN Chair, southern style, fully covered 
on Ijlueprint SN .")29 for 25c. Dept. It. P., 
Popular Mii lianlca, 200 E. Ontario, Chicago. 

sni PR.ACTICAL Ways to Reduce Farm 
I.nliur anil Expense and Increase Income. One 
farmer writes he would not part with this 
inforniatinn for SI 00. If he could not dupli- 
cate it. Nothing experimental. These ideas 
bare all been put to test and proven praetical. 
Send today for a copy of our Handbook for 
Farmers and get ready to put these Ideas In- 
to operation for yoiir own lieneflt. Pav post- 
man only 88 cents and the postage when he 
hands you the pacfcago Pep«lar Meebanics 
Press. Room SOS, SOO B. Ontario St., Chi- 
cago. III. 

DUPLICATORS AND DEVICES 

"ROTABT Stencllgraph"— Prints thou- 
sands of copies. Anything you tvpe, write 
or draw. Guaranteed. $.'!". ."(l. Kasy terms. 
Free literature. Write. Mailorder Supply, 
235 East 42nd. New York. 

"EXCET.T.OGRAPH" Rotary stencil du- 
plicator $:i9.00. "Two-Faced" Aim dupli- 
cator $(>.00. Booklet free. Plltslmrgh Type- 
writer Supply. Dept. 601, Pittsburgh. Pa. 

RUBBER STAMPS 

NAME, Address, 2 lines 2.5c: 3 lines 
85c. Stamp Works, Auburn. Kebr. 

ELECTRIC CLOCKS 

'"SPLIT Second" electric clock movement, 
only $1.99. Tou get $5 to $10 for it— send 
dime (or "Make Big tloney ElectritylnK 
Clog.*'. Kuempel. Outtenberg, Iowa. 

GR.VNDFATHER Clock case, colonial typo, 
ideal for electric movement, described on 
blueprint SN 501 (or 23c. Dept. B. P., 
Fepmar Hedianics, 100 E. OntarlOb CUeago. 



SrODEL Of ocean liner "Europa" — Size, 
unfolded, lUxi;j in., iitliograplied in colors, 
shows and gives names of 173 different ex- 
terior and latarler parts o( this (aaMMS ship, 
the transatlantic record holder, TMa Ingeni- 
ous device gives one an Idea of a great ship 
such as could be gained in no oilur way. 
Durable, securely packed. Send prepaid up- 
on reeetot o( price $1.00. Popular Mechan i cs 
Press, Booni 805, SOO B. Ontario St.. Chi- 
cago. 

FOR SMOKERS 

PLANS For smoking stand with turned 
legs and built-in ash receiver. Remit 25c 
for Hueprint BN 981. Dept. B. P., Popular 
Ifodnntes, SOU E. Ontario, C%leagOk 

FIELD 8LASSES. TELESCOPES AND 
MICROSCOPES 

$6.50 OOTEKN'MEKT Made day and night 

marine glasses with leather case, fine condi- 
tion, cost if:;s.(HI. .Also l)iniicnlars. teleicopes, 
musical Instruments. Send list. Weil's CU- 
rloaity Shop, 80 South Second Street. PhiU- 

deipMa. Pa. 

BRAND New Aldls telescope, machine gun 
sights, air corps pai<l $."iO.()0. .sacrificed $2.93. 
Air Transport, Garden City, N. Y. 

RA20RS AMD BLADES 

.ATTENTION, Self-Shavers. I want to In- 
struct you how to renew edges on your Ijlades, 
the means necessary are always at your hand, 
tlic niutliud simple u.s winding a watcti; 1 

have shaved strong beard 12U times with one 
Gillette blade. Send 80c in coin (or "Hone 
Handy" (copyrighted). No other expense. 
Joseph Harrington, 649 Second Ave., New 
York City. 

YOUB Razor blades honed, Ic each. Fetter 
WetterqnUt. Bock(onl. UL 

GUNS. FISHING TACKLE AND 

Sf'LifiTINti C.OUDS 

BOOKS On angling and fishing— Send Sc 
stamp for list of 150 books. Parr's Book 
Serv ice. Box 14r!HS . Sp ringfiel d. >ias3. 

TENNIS. String your own racket. Com- 
plete instructions, enough excellent split gut 
and trimmings. Send 81.00. $1.50 or $S.OO. 
B. r. Landgraf. 8047 W. 88th St., Los An- 
geles. Calif. 

ANTIQUES, WAR RELICS AND 
INOIAM 600D8 

ANTIOT'K Firearms, swords, daggen. In- 
dian curio- r,,t:!ioKuo free. Kagy. 8P South 

18th, Philadelphia. 

FOR Sale: 20,000 Indian relics, old guns. 

books, walnut furniture. Photo and list 10c. 

R. Ifeikc. I'ontlac. III. 



INDI.VN Relics, beadwork. coins, curios. 
Catalogue and arrowhead Gc. Vernon Lemiey, 
Northhranch. K ansas. 

SEND .5c For Une new list Indian relics, 
antliiuc llreamis. J". Ji. BUts. Webatar 
Onms, ^IIsaoorL 

MUSIC AMD MUSICAL INSTRUMENtT 

w.vNTRD: Original poems, songs. Sun- 
set ruMlshers. Howard BIdg., San Francis- 
co^ 'aiif^ 

SONGWRITERS — Valuahlc Information. 
Eddie Applegate, 1309 First, Asbuiy Park, 

New JT»ey. 

SONGWRITERS: Any ouestlon answered 
regarding pubilslilne. broadcast inc:. or buy- 
er's name. 2."ic— -l (luestimis ."oc mu stamps).' 
f. Eache r. 200 Bro ailway. New Y or k Cit y. 

FORTINES Being made from iongs 
through talking pictures, radio, phonograph, 
music publishers. "Hit" writers revise, ar- 
range, compose music to four lyrics.' Wa 
submit to studios and other nuikets. }fn» 
reading. Send tttt booklet. Cnlvonal 
Song SerTlec, 685 Meyer BIdg., Bollywood, 
fa I If. 

SONG Poets, write Sequoia Songrtters 
Berrice. Sherman Branch. Los Angeles, Calif. 

SONGWRITERS I Foems. melodies. As- 
toundlng proposition. Hlbbdar, Dl, 8104 
Keystone, Chicago. 

SONG Writers. Send for OUT "PubUsh* 
ing Agreement." McKlnler Ifosle Printers, 
I'm K. r.rith St.. nilcaro. 

lUfJ Money in .songwriting. Free folder. 
Stan Tuck er. 1H19 Broad way. New York. _ 

Pt'O-Flex reeds for clarinets and saio- 
phiines eliminate your reed troubles. Write 
for circular. Duo-Flea Beeda, ISOi lat Are.. 
BnnsTille. Ind. 



SONGWRITERS — Read "song require- 
ments of talking pictures, radio and rec- 
ords" an explanatory instructive book sent 
free to aspiring writers of words for 
We compose, arrange music and secure 
ri'.'lit. Write today. I'.C .Newcomer. 
.ys.soi iates. 1G74 Broadw ay. N ew York. 

P()i;.M.S Wanted. Work guaranteed. We 
pul)li-li. Cri'iil I'.astcrii Song Bureau, Dept. 
27. 'I'huiiia>tiin , :M e^ 

SYSTEJl Complete $1.II0. Address '.Mu- 
slc Shorthand." I'Ismo Reach. California. 

".MCSK; Composed" to words. Hauer 
Bros, (formerly of Sousa's Band), Oshkosh. 
Wis. 

si v!) s ii'L- IV r-'ii phin, Indiana 

Sot"- i; :i: < Ur , .«alem, Ind. 

PATENT ATTORNEYS 

PATENT Tour Idea now. Send for free 
hook, "How to Obtain a Patent." and free 
"Record of Invention Blank." In business 
since 1898, siieclal izine in iiatent matters, 
we have successfully served tlioiisands of In- 
ventors, Little ideas may have big commer- 
rial possibilities. Delays are dangerous in 
patent matters — act at once and protect your 
idea. Iteasonable fees. Convenient terms. 
Write us today. Victor J. Evans & Co., 
601H Victor BIdg .. Wa shingto n. D. C. 

TRADE -MABKB. CopRighta— ezclusiroly. 
Protect almost anjrthingf See "Wade" ad 
jiage 122A. _ 

L. F UANnOLPII, 302-B Victor Build- 
ing, Washington, I). C. Low cost. Book 
and In form ation free. 

SAVE Delay and expense of patenting. 

For informatloQ, write -Chartered Institute, 
.''>54 Barrister Building, Washington, D. C. 
"World's Largest Organltetlon of Inventor s." 
LACEY'8 Patent Sense. Valuable book 

free. S ee ad pa ge 122A. 

PATENTS— Small ideas nMy have largo 
eoBiiMrelal paaslbllltlas. WHto iMmcdlatov 

for free book, "How to Obtain a Patent" 

and "Record of Invention" form. Delays 
are dangenms in patent matters. Free in- 
formation on liow to proceed. Clarence A. 
O'Brien, .'i.s I,, Adams Building, Washing- 
ton, D. C . ^S e g page 121 A. 

"INVENTOR'S Guide." valuable infor- 
mation free. Frank Ledermann, Registered 
Attorney- Engine er. 220 Broadway. N e w York. 

I'.XTENTS. Reasonable rates. Write. The 
Bamsay Company. Registered Patent Attor- 
neys. JT.'l Hank St., Ottawa, Canaila. 

Wil.XT 'I'o indent: Names of manufactur- 
ers and wanted inventions sent free on re- 
iinest. l>c our legal form for recording 
proof of invention. \Vrlte W. T. Greene, 948 
Barrister Building, Washington. D. C. 

PATENTS. Booklet free. Highest refer- 
ences. Best results. Promptness assured. 
Watson E. Coleman, Patent Lawyer, 724 
Ninth St.. W a sjiiji g ton. 1). i'. 

LA.M;AS'rKU. .Xllwlne & llommel. Suite 
411. 815 - l.'.th St., N. W.. Washington. 
D. C. "Originators of the Form Evidence 
of Conception." Before disclosing your in- 
vention to anyo— asnd for blank form to be 
signed and witnessed. Form and natent in- 
fonnation bulletin free. 

IWTE.V'rs Procured; trade marks regls- 
teted — preliminary advice furnisbed without 
charge. Booklet and form for discloaing 
Idea free. Irving L. McCSthran. 700A In- 
lernatlonal BIdg.. Washington. D C. 

INVENTORS: Send for booklet I'r.jfn^ 
how to patent and sell your in pntl : - at 
lowest cost. Balph Burrh, I'atent. l.awver, 
900 F at., Washington. 1) r 

IVVTENTS. Send sTceii'iiDr rn.uiVr r r 
advice. Free book, "lluw tu UOtalu h I'at- 
ent." Established thirty years. Highest 
rercienres. Prompt service. Reasonable 
charge^, chandiee * Cbaodlee, 808 F Street. 
Washington. D. C. 

ESTABLisHBii 1X14. lUb ji. 'dtoT«u 
Company. Fieo booklet. Patants. Trado 
marks. Copyrights. Olllesa. Honadneek 
itiock. chieago; Banister BIdg.. Washing' 

ton. D. C. 

PATENTS— WrlU for free informattai. 
How to Obtain a Patent and Record ef In- 
vention — or send drawing or model for ex- 
amination. Miller & ifiller. Patent' At- 
torneys (fnnncr Patent O'Tlce Etainlners). 
liMiil- \ W-..'-.r rth I!-'l|.!iMg Ni-w York ; 

FOB INVENTORS 

PROVE Priority on your Inventions. Have 
Rl)s(>bite protection wl\ili> improving Inven- 
tions and financing patents. Execute my iron- 
clad "Evidence of Conception" and be safe. 
Small forms 8 for $1.00. large 2 for $1.09. 
Valuable instrurtiona with order. Harry 
Johnston, 1038 Beauhtca St., Detroit, Mich. 
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■ INVENTOnS. Get free booklet "Finance 
Tour InNDUoBl" Ball your patent, llead 
int-enton om inaEasim. contains lists pat- 
ent buyers, manufacturen, valuable informa- 
tion nionthiy. 8aves you time, money. Names 
25 mnnufiK tiiriTs any line $1.00. Write to- 
tliiy 111 cinivc AKc-l'atcnt Market. 718 Kast 
4tli. Ill 11. X. V, illii;hc' t references.) 

PATICNTS Licensed or sold. Write us for 
details of our senioe. The Inventions Kx- 
ploltation Corporation. 13 East 'i6lb St., 
Kwr Yotk. M. X. 

CTKBE Is only one National Inventors 
Cnuress. Exhibit jrour new invention at the 
Koruiwestern Conference. Miiltiiomah lintel, 
Portland, Oregon, Au;?uat 1st to Gth. inclu- 
llve. 

PATICNT Your invention: Send for free 
book, "How to OI>tuin a Patent." and "Rec- 
ord of Invention" hlaiik. ('oii.siilt us ahout 
llOW to iirnlcct vnur iilcas. Victor .1. lOvans 
A Co., Cn2H V ictor Bl dg., W ashington. D. C. 

P.VTENTS— Small ideas may have large 
commercial possihlllties. Write Immediately 
for free book. "How to Obtain a Patent" 
and "Record of Invention" form. Delays 
are damuiiuis in patent matters. Free in- 
formation on how to proceed. Clarence A. 
O^Biicn. S8-L, Adams BuUdlnc. Waaliinc- 
too. D. C. Ba» pate itlA. 

LACKY'S Patent Bense Taluable book 
free. See ad page 128A. 

INVENTORS. Attention. Send your name 
and complete address to the undcrslnncd and 
you will reeei e fiee an announcement of 
great importance and benefit to you. Amer- 
ican Society of Inventors. Ine., CVosby Bldg., 

HulTalo. N. Y. 

TO Inventors: We are in tlie market to 
purchase a gooil patent, preferably a five and 

ten cent store item. Will puicbase outright 
or royalty. Purchasing Agent. 241 Fiont St., 

New York. N. Y. 

S.Wr; Patentinc expense. Inexpensive fed- 
eral registration for safety. Write American 
PatMitt CooNinitloii. 956 Buxiater Building, 
WasMngtoB . P. C. - 

GRT Your own patents; legal blanks, eom- 
pletc instructions $1. Cutting Sons. Camp- 

liell. Calif. 

l.\ TEUil.STINlJ, Helpful Information free 
to inventors. Write Chartered institute. 553 
Barriste r ISuiUlitif;. Waslilngton, D. C. 

DANGEIl I.urks for uninformed!! Unbiased, 
authentic guidance on protect ing inventions, 
patent searches, etc., Incliidint: "Conception- 
Date Record" form, $1.00. Security Guld- 
ance. 604 Pen obscot liuilding, Detroit, Slich. 

IKYENTORS— Hundreds of manufacturers 
•r«nwlWT« are constantly on the look-out for 
now money and labor-saving patents. Now is 

the time to offer your patent for sale. Don't 
delay its sale any longer. Send today for a 

free copy of our specially prepared booklet 
"Turn Your Patent Into Money." It cnn- 
tains helpful information for all inventors 1 
M. L. Rund. Mgr., Classified Advertising, 
rcii'ular Mcdiai'.u's Magazine. 200 E. Ontario 
."<t ., (Tiic ak'i . 11). 

JI.Wl I'WCTURERS Everywhere seek new 
inventions to improve their product. Names 
of manufacturers and wanted inventions sent 
fNe on iMueat. Write W. T. Greene. 944 
Barrister Building. Weihlngton, D. C. 

BRASS Gears and model npnUes. Bend 
for catalog. The Pierce Model Works. Tin- 
ley Park, ill. 

LOW Cbst manufacturing. Large plant 
eompletely equipped (or blanking, drawing, 
atampiat and wire forming In any llaiah. 
Can save you money on your product Our 
lliures wtu convince. Eastern Statea Prod- 
UCta. Bog 721. New Haven, Conn. 

INVENTOR'S Universal Educator: con- 
tain- 9n(i mechanical uioveiiienls ; ."lO per- 
petual juotluns; instruction on procuring and 
selline patents and selecting an attorney, 
etc. Suggests new ideas. Price $1.00 post- 
paid in U. S. A. Address Dietrich Co., 
e02n Ouray Rldg., Washington, D. C. 

MANUFACTURERS Will now buylnven- 
ttona. Rubber and toy inventions wanted. 
Valuable circular free. Patenta prepared, 
prosecuted $75.00. 20 yean experience. 
Crude ideas developed. 3. J. O'Brien, 108 
W. 42nd St., New York. 

D8E Shortcuts in Figures. Save vahiable 
time. The quickest ways of working all 
problems. Instnicttons for drilling yourself 
to be come rapid with figures. Complete, yet 
simplicity itself. Just write a postal for 
"Shortcuts in Plsuies." Pay poetasan tl.25 
and postage. Popular Maehanlca Pieaa. Boom 
803. 200 B. Ontario 8t, ChieafQ. VL 



PATENTS FOR SALE 



IHTLTTPLE Billboard and display device. 

Use everywhere. Heltzell. 785 Euclid, St. 

Louis, Mo. 

OUTBIOHI Or royalty, newly patented 
automobile door and window ventilator. 
Jewel W. Kaboum, 9747 Bawls Ave., Indian- 

apoUs. In diana. 

FOR Sale: Patent and dies for hat rack. 
T'roten good seller, large protits. Must sell 
account of health. Write Steincr, 1301 Clay 
St., Topeka, Kansas. 

PATENT 1,852,660. Arch restorer. Out- 
right or royalty. Proven success, t.'ost small. 
I'niiniited market. W. V Laisure, 4720 
ciinarrrn. l.os .\n','clc~. Calif. 

ROUTKU Gauge and guide, patent for 
sale, outright. Patent pending. Albert 
Wendorf, 7226 West State Street. Wauwa- 

tosa. Wise. 

FOR Sale: Speed wrench, only two |)arts. 
can be adjusted Instantly. Rcvi:lutio-iary 
Improvement. Handd Craln, Black River, 
Netv York. 

MANUFACTURERS Wanting profitable 
new inventions write Chartered Institute, 
5"i."i Harristcr Building. Wa shington. D. C. 

P.\TENT For sale; in'. estmcnt or partner 
wanted. Mason's adjustable chimney scaf- 
f<dd bracket; metal construction. Saxon 
Bade, HarpursvlHe, N. T. 

OUTRIGHT Or royalty. Closet flush tank 
which eliminates parts causing trouble. Espe- 
cially, Hush valves of every description. M, 

B, M cCleer y. Plea santv iile. Ohio. 

ANTIQLABE Shield, Patent 1.790.965, 

for sale. Address Boz K, Nora Springs, 
Iowa. 

PATENT Ri,:,bt3 on clever advertising 
specialty, including complete set of dies. 
Sample — 30c prepaid. Robert Poulson, Hut- 
chlnson. Minn. 

INVENTORS — Hundreds of manufacturers 
everywhere are constantly on the look-out for 
new money and labor-saving patents. Now is 
the time to offer your patent for sale. Don't 
delay its sale any longer. Send today for a 
free copy of our specially tireparcd booklet 
"Turn Your Patent Into Jloney." It con- 

fnlnH lu'tpfiil Infoniintion fnr all InvciitnrH! 
M. L. Rund. Mgr.. Classilied Advertl-ing. 
Popular Mechanics Magazine. 200 E. Ontario 
St.. nil cago. HI. 

MANUFACTURERS Looking for new 
Inventlona ahould write W. T. Greene. 939 
Barrliiter Building. Washington. D. C. 

INVENTORS— Cash in on your invention 
now! Don't delay the sale any lonKcr! 
Send for a free copy of our specially pre- 
pared booklet, "Turn Your Patent into 
Money," today! It contains helpful infor- 
mation for all inventors. AL L. Bund, 
Mgr. Classified Advertising. Popular Me- 
chanics Magazine, 200 13. Ontario St.. Chi- 
cago, 111. 

MODELS AND MODEL SUPPLIES 

PATENTS — Rmill Ideas may have large 

commercial possibilities. Write immediately 
for free hook. "How tn O'ltain a Patent" 
and "Record of Invention" form. Delays 
are dangerous in patent matters. Free in- 
formation on how to proceed. Clarence A. 
O'Brien. 58-1.. Adams Building, Wasbing- 

ton, D. C. S ee page 121A. 

INVENTORS: Send us sketch or crude 
model of your idea. Crescent craftsmen will 
develop It into a practical working model. 
30 years of successful esperlence and thou- 
sands of satlsfled clients. Oonfldentlal serv- 
ice guaranteed. Bank referencea furnished. 
Free illustrated book: "Making Inventions 
Pay." Crescent Xool Ca. Dept. 8-8, Cln- 
cinnatl. Ohio. 

B0IUBB8, Engines, castings, gears. pat> 

terns and model supplies. Catalog S.'ic. Re- 
fund first order. Howard, 2417 N. Ashland, 

Chi cago. 

PATENTS. Low cost. Book and informa- 
tion free. L. F. Randolph, 302-C' Victor 
Building, Wa shington. D. C. 

DcWITT Clinton Slatcrials list free. Ship 
and vacht Model fittinss. Catalog 15c. A. 
J. Fi.sher, 1002 Etowah Ave., Royal Oak, 
Michigan. 

RADIO Amateur's Handbook. We heartily 
endorse and reronimend this famous book to 
anyone who wl.^hos to particinatc in amateur 
radio activities but does not know how to 
get started. This manual of amateur short- 
wave communication is the standard refer- 
ence work for members of the American Ra- 
dio BeiKT iMfue. Price tl.OO postpaid. 
Popular MMianUs Press. Boom 805. SOD B. 
Ontario, St., Chicago. 



SANTA Martt model blueprint 8N 739 
for SSe: Dept. B. P.. Popular Meehantcat 
200 B. Ontario. Chicago. 

GET Started on De Witt Clinton prize 
contest. Six blueprints on the locomotive 
for $1.00. Ask tor SN 800 to 803. Dept. 
U. P., Popular Mechanics. SOO B. OntarlOb 
Chicago. 

"REAL" Motor, gasoline, for model air- 
planes, boats. % h.p., weight 1 lb.. 
'i::o(i r.p.m. Catalog "Real Boats," motors, 
liftings. 20c coin. Loutrel, 96 McDonough 

St., Brooklyn, N. Y. 

MODEL Steam and gasoline engines, cata- 
log l.")C. .Anton Bobaboy, 212 Price St., 
Rahway. New .lersey. 

WE Make working models for inventors 
and do experimental work and carry a com- 
plete stock uf brass gears and niudel sup- 
plies. Send for catalog. The Pierce Model 
Works, Tinlay Park, 111. 

MANUFACTURING 

STAitl'ING, isianking. forming, drawing, 
dies. Jigs and fixtures. Prlcea reaaonable. 
All work confidential. Lewis Metal Stamp- 
ing Co.. Sharon. Pa^ 

RI P.BDRW.VRE Molded to specifications. 
Ebonite Products, Dept. 44, 895 Main, 
Akron, O. 

SPECI.-VLIZE Complete manufacture, dies, 
tools, special machinery and patterns. Mod- 
els made. Atlas Indicator Works. 821 W. 

Washing ton, (liicago. 111^ 

MANI'F.VCTntlNC. Models. ilio<. stamp- 
ings, hrasswork. mouMs for castings, \ul- 
caniziiic. Circular free. Uaums Metal 
Spjjj [a il i c.-. K ansa s t'it y. M o. 

LOW C"st manufacturing. Large plant 
C(iiii|iltlely ciiolpped for blanking, drawing, 
siarnpiog and wire foiming In any finish. 
Can save ym money nn your product. Our 
ligures will con\lnce. Kasiern States Pred- 
iicts. Box 721. New Haven, t'onn. 

METAL .Articles developed and manufac 
tured. Model making. Reasonable price 
and first class workmanship. W. F. Mayeri 
Company, Bedford, Indiana. 

AMRIIKWK Invention, Popular Hlitory of. 
This 577-page book, fully Illustrated and 
bound In cloth, formerly aold in 8 volumes 
for $S.OO. The price of this new popalar 
edition Is only $1.00. If you are Interested 
in the most impressive record In the history 
of human attainment, you will want this 
book. Sent C.O.D. anywhere In U. S. or 
l>ost|>aiil anyulure upon receipt of price. 
I'cpular Medianics Press, Boom 805. 800 B. 
Ontario St.. Chicago. 

BLUEPRINTS 

21 Dlt.WVlNGS $1.00. Wood-projects sell 
everywhere. Artcrafters, 2823 Montana, 
El Paso, Texas. 

INVENTIONS — Have you conceived one? 
There is a 1oi;k, wlnrling road to travel be- 
fore your vision of rewards can be realized. 
Send for the new book "Inventions and Pat- 
ents, Their Development and Promotion" by 
an eminent authority. It is designed to 
guide the Inventor on his nav and helii 
him avoid pitfalls. Will he sent C. 0. D. 
P.iy postman S2.50 plus postage when he 

hands yott the paOkase. Popalar Maetaaalcs 

Press. Boom 803. 200 B. Ontario BL. Chi- 
cago^ 

BUILD An electric spot welding machine. • 
Blue prints r.Oc. Hilet. Orange. N. J. 

M.\KK It yourself — JInst instructive book 
develops resourcefulness in men and hoys by 
teaching them to make useful articles. 9U0 
dllTerent things are described. 480 pages, 
823 illustrations. Cloth. Price $3.00. Sent 
postpaid upon receipt of price or O.O.D. 
anywhere In TT. 8. A. Ponular Medianics 
Press. Room fiO?.. 200 E. Ontario St.. Chi- 
cago. 

WELDIHQ AND >OLDEBINa 

T!.\RO.MXS — Excellent renossessed arc 
welilcrs. Entirely reliuilt — guaranteed. Trial. 
Terms. Write Ken's Service. Boz M-824, 
Troy. Ohio. 

BOT Mechanic— Famous library of 4 vol- 
umes covers the building of everything a 
boy might want to make. .\ great boon to 
parents and teachers. Actually co\ers 4000 
different articles. Each volume 460 pages, 
fully illustrated. Cloth. Price $2.00 or 
set of 4 vols. — $7.00 postpaid u0on receipt 
of price or C.O.D. anywhere In the U. & A. 
Popular Mechanics Preas. Boom SOS. SOS B, 
Ontario St.. Chicago. 
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ELECTRICAL 



MYSTEllY Motor. llO-volt novelty. $1.00. 
cutting aani. CmipIwU. (MU. 

BLUCTRICIANS: Addnti— Frank Ooff, 

727 Merrick Avenue. Collingswood. N. J. _ 
ItUROLAR Alarm matter relay Pre- 
paid. Tinfoil, gonss. diagrams, supplies. 

Mliliiight Alarm . Fenlo n. Mich . 

JtUU.I) Your own fans. 20 Inch aluminum 
propellers for MNpIane fans S3.83. Will 
ship cuiieot. Midiaal Eleetrte Co.. It. 
Worth. 'i'fXi a. 

WOOD Turning on the lath*. Both In- 
teresting and fascinating. Send for a copy 
of imtoa * Wdilm Couim ia wood turn- 
ing. It giret you quickly a complete mastery 
of this manual art. 200 pages. Cloth. 141 
plates. Sent C. O. D. Pay postman price 
$1.30 and small amount postage upon de- 
IlTCty. Popular IfoebanlM Praia. Booni SOS, 
MO B. Ontario St., C hicago. 111. 

E L r r.T RICAL EXPEBtllENT« 

SMALL Step- down transformer for 110 
Tolt a.c. has range from 2 to 22 volts. Blue- 
print SN 819 on conitnietlon for 23e. Dept. 
i! P., Popular Meeliaiilea. SOO E. Ontario, 

Chicago. 

MACHmEBY, T00L8 AMD SUPPLIES 

10"x30" NEW Motor driven screw cutting 
benrh lathe complete $120.00. IS'xlO' Boye- 
Kmme.^ lathe $17.1.00, IG" Smith Mills crank 
.'ihaper $12.). 01). -No. CiD Jlealil c.vliniliT "rind- 
<r .$1110.(10, 14" Barnes drill press $35.00, 
air compressors ; hattery rharKer; ttr. Write 
for catalog. Terms to suit. Cincinnati Ma- 
chinery & Supply Co.. 27 West 2nd St., 
Cincinnati, Ohio. _ 

BKXCH Latlies complete $100.00. Am- 
phlon. 305 - 24th St., Milwaukee, Wis. 

23 sets' New drills No. 1 to No. 00 per 
set $.'!.. "lO. Toolcrlb, 3 Fox St., Bridgeport, 
Connecticut. 

KELLOOO Air compressors, excellent con- 
dition, 16.00. Bctrigarator compraH«m. $6.00. 
Taylor, 105 East 102nd Sttaet, Noir York 
City. 

POCKET Rules, Sezlble-rlgld italnloss 
sprint! steel in handsome nickel plated case 
postpaid. 78 in. lone. $1.00. four for $3.00. 
With automatic reroii device $l.ri0, three for 
$3.50. Precision Tool Co., Dept. "A", 55 
Wast mtb Hte.. New York C ity. 

100 TTKITS "Lyon'a" rteel shelving and 
work bins '4 of new price. Toolcrib, No. 3 
1' .X St., ISridgeport, Conn. 

SL'1SST.\NTIA1., Savings — used arc weld- 
ers, platers, compressors, paint sprays. En- 
tirely roluiilt; KUiiranteed. Trial and terms. 
Write Ken's Equipment, Box M-S23, Troy, 
Olliii. 

L.VTHE Barsains — Factory rebuilt^ and 
demon.strators. Screw cuttin;; latlics. 11", i:!" 
and 10" swing. Also few used iatlies in good 
condition. Write South Bend Lathe Works, 
217 Madison. South Bend. Ind. 

STABT Business of your own, small InTut- 
ment renulred. doing chromium, nickel, cop- 
per, silver plating. This work In hlg de- 
mand. Information free. i:ie(irQ Platers 
Supply Co., 28 West Secnml .^t . Cincln- 
nntl. Ohio. 

WOODTtrRNINO For amateurs Excel- 
lent new instruction hook just published for 
the amateur and home work shop owner. 
Oontaln all the needed informatloo and Is 
well Illustrated yet published to sell at the 

low price of 2.1 ccntq poxtpnfd. Send for 
your copy today. Mail remittance with your 
order. Popular Mechanics Press. Boom 802, 
200 E. Ontario St., Chicago, 111. 

ENGINES, MOTORS AND DYNAMOS 

CASTINGS For building world's lichtest 

fllder motor. Complete thirty dollars. Glider 
lotnrs. Hox I'tSo, Cincin n ati . Ohio. 

6 VOLT Generator. Charges radio— auto 
batteries. Takes % h.p. motor, Closeout 
$4.00. H arri s Machinery, Minneapolis, Minn. 

BRAND New Vi hp. ac. motors $8.00. 
Many bargains in 32 voif machinery. Write 
for quantity prices. Queen City Electric, 

17:{0 Grand Avenue. Chicago. 

FAMOtTS Bailey Handbook — Prepares you 
to pass the examination for any grade of 
license for stati(inar>-. marine and Diesel 
engineers, firemen and boiler Inspector in 
aiqr atata of tlia Union or aw pnrlnee of 
Cknadi. VIezlble cover. Handy pocket 
size. Pay postman $2.00 plus postage when 
he hands you the package. Popular Me- 
chanics Press, Boom 802, 200 E. Ontario 
St.. Chicago. lU. 



% HOBSE Bcpulsion induction alternating 
motors $18.75. 24 inch ezluust fans $24.00. 
Many other bargains. Electrical Surplus Co., 
Dept. 12, 188.5 Milwaukee Ave., Chicago. 

FARMS AND FARM LANDS 

OWN A farm In Minnesota. North Dakota, 
Montana, Idaho, Oregun, Washington. Crop 
payment or easy terms. Free literature. 
-Mention state. II. W. Ityerly, 119 Northern 
I'aclflc By.. St. Pa u l, M inn. 

FREE Catalog 1000 bargains. Write today 
for big money-saving guide. Farms, summer 
homes, gas stations, auto inns, etc. ; nearly 
1000 pictures. Strout Agency. 255-P Fourth 
Ave. N. Y. City. 

FREE Homesteads; gome improTcd. for- 
feited, 18 states; Maps. "700 Pacts" — 40c. 
Hitchcock, 43222 Coliseum. Kew Orleans. La. 

FBBE Booki on (mpoitliiittlea in Minne- 
sota, North Dakota, Montana. Idaho. Wash- 
ington, or Oregon. Complete Info-matlon on 

climate, crops, location for farm or sul)ur- 
ban tract for grain, livestock, dairying, fruit, 
poultry — a liojiie, independence, plenty of 
food, clothing, continuous employment. No 
occupation oilers more to industrious capable 
men. Write E. C. Leedy. Dept. 257, Great 
Kortheni Hallway. St. Paul. Minn. 

95 DOWN. S5 Monthly. SO acres in Mis- 
souri Ozarks, $100. Fishing, bunting, trap- 
ping. Hubbard, 216 Grossman Bldg., Kan- 
sas City, Kansas. 

SELL Ynur property quickly for cash, n« 
matter where located. Don't pay big ewn- 
luisslon. Particulars free. Real Estate 
Salesmen Co., Desk B. Lincoln. Nebr. 

OBCHABD Homes. Easy terms. Subur- 
ban Orchards, I)c|it. Jf, Biloxl. Mississippi. 

OLD GOLD WANTED 

C.\SH For old gold, broken jewelry, bridge- 
work, crowns, etc. Money mailed immediate- 
ly. Goods returned if not satisfied. BeeBee 
Company, 510 Central Ave.. Cincinnati, Ohio. 

WANTED— MISCELLANEOUS 

MAIL Us your discarded jewelry, gold 
crowns and bridges, watches, diainonds. sil- 
ver, platinum. Money pr ;ii;.tly mailed. 
Goods returned if offer refused United 
States Smelting Works (The Old Reliable) 
39 So. State St.. Dept. 71. Chicago. 

WANTED To buy: Old envelopes, folded 
letters, with stamps or postmarks on them, 
that were mailed before year 1880. All kinds. 
High cash prices paid. Northern and south- 
ern envelopes used cUii In.;,' Civil War and those 
sent to and from California during gold rush, 
1850 to 1865, especially wanted. Search 
through your old family letters — then write 
at once for interesting Information free. Ad- 
dress B. Bloe, 2632 Asbury Ave., Eranston, 
Illinois. 

FOR SALE— MISCELLANEOUS 

NECKTDESl Good ouallty. 83e. Five, 
$1.35, Oulmetto'a. 81 Holly D20. New Bed- 

ford, ifass. 

DOCIiLE-ETED Self-threading needles, 
size o/9, blind people thread them, 15c 
p ackage. W m. OKiesby, Vanda lia, 111. 

W.VTCIIMAKEBS Lathe for sale at a 
bargain. R. .laegermann. 5815 Baston An., 

St. Louis, Mo. 

RABBITS 

BABBITS And rapplies. Complete descrip- 
tive literature lOe. Facey Corporation, X-30, 
Wallklll. New York. 

TROPICAL FISH 

MAKU Money at home raising beautiful 

tropical aquarium fishes. Valuable informa- 
tion ten cents. Vineland Tropical Fish 
Hatchery, Vineland, New Jersey, 

DOQS AND PETS 

FOR Sale. Minks, siiuirrels. raccnims. 
foxes, ferrets, muskrats, ginseng, rabbits, 
skunks, wolf pups, opossums. B. Ttppman, 
Caledanla. Mian. 

BABT AnUraton— One 81.25. two 82.00 
prepaid. Bhiiler Heme. Charleston. 8. C. 

PL.\NS For making artistic and comfort- 
able dog houses. Send 2.")C for bUienrint 
SN 820. Dept. B. P.. Popular Mechanics, 
200 K. Ontario. Chleagou 



ST. Bernards 11 Thoroughbred, heavy type. 
Teaseoabie. doty free. Cteim Kennali. Box 
P. Kapierrllle. Qm. 

ST. Bernard puppies, tborouidibnda. Hel- 
Tetla Kennels, 5345-M McKenna, Mbntieal, 
Canada. 

ROOTS AND HERBS 

TOST Out! Beautifully innstratad 64 

page medicine man almanac. Contains over 

.■)00 old-fashioned herb medicine recipes and 
Indian secrets for home use. 10c postpaid. 
Worth dollars! Botanies, 145 West 112th 
St., Chicago. 

PEB80MAL 

10 YEAR Astrology reading $1.00. Covers 
all personal affairs. Your 1932 psychology 
reading included. liirthdate. National. 
Desk 104-E, Hun t er, N. Y^ 

MAGNETIC Bath minerals. Was $2^00^ 
spadal offer 81.00. Doe Hanpel's Laboca- 
tories. IIT Watent. Canton Ohio. 

COBBECT Aatrtlogtcal datn by world- 
known astrologer. Dr. George Smallwood. 

Pepperell. Mass. 

BEST Books for $1. Formerly $2.50 to 
$5. Get these best sellers you have wanted 
to read: Abraham Lincoln (The Prairie 
Years) by Sandburg, Houdini by Keilock, 
Henry the Eighth by Hackett, Napoleon Ijy 
Ludwig, Meet General Grant by Woodward, 
Omnibus of Crime by Sayres, Vagabond 
journey Around the W(]rld l>y Franck. Royal 
Boad to Romance by Ualihurton. Postoaid 
upon receipt of price or C.O.D. by mail any- 
where in U. S. Popular Mechanics Press. 
Boom 801, 200 E. Ontario St.. Chicago. 

MISCELLANEOUS 

MIRRORS Resllvered at home. Costs near 
.') cents per s(|. ft. ; you charge 50 cents. 
Profitable business plating autoparts. re- 
flectors, tableware, stoves, refinishinc metal- 
vv;ire, etc. Outfits furnished: detalLs free. 
Write. Sprinkle. I'lati-r. 28.-<. Marion. Iml. 

CUTS Anybody can make. Simple, cheap 
preoeas 81.85. Spaeimeoi. nartienlsn tot 
stamp. J. C. Pay. Windatu. Ind. 

TATTOOING Snnilleg. guaranteed remov- 
er, illustrated list. ''Waters." 965 Pnt-tnam. 

Detroit. ^ 

C.\N You draw? Something different. 

Sample — particulars 10c. "Straley," 13V4 
Main, Springfield, Ohio. 

TATTOOING Outfits, supplies, remover, 
eatalo^'uc. Miller, Vllil Main, Norfolk. Va. 

LIQUID — Transfers pictures, print. Free 
proofs. Clinch, Brielle. New .lersey. 

AM.XTECR Cartoonists— Earn $2". no week, 
spare fit;:i'. ('0[):,i;i^ ■■".i^:v. for ert isers. 
:i-.M .^.ui.lic.ite, .\ri;,iic. \\ 

SWAP Unneeded things. Bargain list 
10c. Box 433, Beading. Penna. 

TATTOOING Outnts. CaUIoc free. Chi- 
cago Tattoo Supply House. 434 So. State. 

Chicago. 

VACATION Time is reading time. Catch 
up on some really good books — former $2.50 
to $5 sellers — now only $1. such as Van 
Dine's World's Great Detective Stories; 
Penguin Island, by Anatole France; Down the 
Fairway, by Bobby Jones; Log of the Sun, by 
Beebe; Book of Woodcraft, by Seton: Mystic 

laloa of the South Son<, O'Hrlen: Olnrloiis 
.\dventure. Ualihurton: Vagabond .Tourney 
Around the World. Franck. Po.stpald upon 
receipt of price or CO. D. by mail in T'. S. 
Send for free list of cuer 200 titles to clioo-« 
from. Popular Mechanics Press. Room 8US, 
200 E. Ontario St. , Chicago. 

WEATHERVANKS — Different designs. 
Di'Kiiiin. :i;!0 nioomtleld Avenue, Newark. 

Nevv ,It'r,st'y. 

C.\SH Paid for butterflies. Insects. See 
Sinclair Display .\dverti.si-irieut on pa^'c 10. \. 

TATTOOING Outlits. cleitric and hand. 
Circulars sent anywhere. Sergt. Bonacy. 
307 So. Main. Providence, R. 1. 

srOrtK Crooks! "Inside dope" about for- 
tune tillirs, astrologers and fake spirit me- 
diums! Mnnstrous fakes and incredible tricks 
exposed! Kxplalns how: — to become a fake 
spirit medium— to be a fire eater — to read 
■ealad measagea— fortune tellera worlt— spir- 
its ' rap — slates predict future — spirits write 
and dozens of other uncanny secrets. 30C 
pages. Illustrated. Cloth $1.1.'; postpaid 
Popular Mechanics Press, Boom 808, 200 K. 
Ontario St.. Chicago. 
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TRI-STATE COLLEGE 




ENGINEERING DEGREE IN 2 YEARS 



COURSES in Civil, Electrical, Mechanical, Chemical, 
Aeronautical Engineering. Essentials of engineering 
training included and non-essentials eliminated. B. S. 
Degree granted upon completion of course. For am- 
bitious, earnest students. Those who lack high school 
training may make up required work. Graduates com- 
pete successfully with those of 4'year schools. Technical 

482 College Ave. 



training at lowest cost and in least time consistent with 
thorough preparation. Intensive instruction in accord 
with individual ability. Courses also in scientific busi- 
ness training. Students from 48 states of the Union 
and 45 foreign countries. Tri-State graduates make 
good. 49th year. Tuition, living expenses low. Enter 
September, January, March, June. Write for catalog. 

ANGOLA, IND. 



GO TO HIGH SCHOOL 
AT HOME 

Makb up the education you missed. Study 
at home In spare time. Your choice of sub- 
jects. Expert Instruction. Personal service. 
Tou make quick progress because you are in 
a class by yourself. Diploma. Mail coupon 
today for interesting FREE BOOKLET. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 




"The Vnivertal Vnivertitu" 

Without cost or obligation 
about the course I have checked — 

□ Hlqh Srhool Course 

□ English □ Bookkeeping 

□ Civil Service □ Salesmanship 



Box S6r3-G, Scranton, Pa. 
please send me full particulars 



B Accounting 
Advertising 



Name 

Address.. 



LEARN CARTOONING 

at HonM — In Your Spare Time 

The famous Picture Chart Method of 
teaching origrinal drawing lias opened ttie 
doorot success for hundreds of tieginners. 
Wlietlier you think you have talent or not, 
send for sample chart to test your ability, 
and examples of thiiworlc of students earn- 
ing from $50 to $300 per week. Please slate 
your age, 

THE LANDON SCHOOL 
1438 National Bidg. Cleveland, O. 




Theatres /Veed 

UdNG PICTURE 

OPERATORS/ 

' New, uncrowded fieW — * 




Earn From $50.00 to $125.00 a Week! 

MEN — h**re i» the opportiniity you've b<^n wniting fori A brand new, uncrowded field 
— fascinfttini work — short honm — and bi« pay! 6.000 thenlers in the U. 8. Htill to b« 
wired for fiojind — five to lO.OOO men needed to operate thie equipment. Many ioba 
openmc up in theaters on board ocean liners, railroad trains, motion pirtiire studies, 
travelinj; sound theaters, with Urge manufacturers. You can earn from $&0 to SI25.00 
a week with only 4 to 6 honm of entprtainine work a day. and a real future ahcadt 

„ You Can Quickly Train with C. O. T. A. 

The California Operators 'I rninin»: Ac^'iriation is mliiated in Los Aneelea, heart of the 
indiuitry. It haa surcespfully trained men in all parts of the world to qualify as Export 
Operators. Rtsht in your own home, durinE spare tirne, the C. O. T. A will quickly 
prepare you for artual work on RCA and Western Electric Sound Equipment. Ex- 
pericnco unnecessary. 

- ..... Low Tuition Cost wHh SpMlal Of far I 

For a limited time only, vou need pay tff$ than half t lie low tuition co«t while learninc — 
pay the rest after you are mnkimc inonev as an Expert Or>eratorI 
^ ^ , Mall Coupon for FREE BOOK 1 

b^nd the coupon NOW for FREE book and romplet* details of Special OfTer. Write 
toduy! 

[ COUPON —I 

' C>momla Oparaton Training Asan., Daat. A10 ! 

I 103 N. Rowan Ava., Loa Annalaa, Calll. I 

' Send me your FREE booklet andj Sound Motion Picture Operator'. Training ! 

I and Special Ofler. I 




Make 
money. 
New, prac- 
tical course by 
Chas. H. Spath. 
Learn h'.w to get into this 
money-making field. 

Automotive InstI tute, 517M, 
^National Fidelity BIdg., Kansai City, Mo. 



Send 
for 
FREE 
BOOK 



Handbook for Farmers 

861 discoveries by practical farmers, telling how to make, 
repair or improve the various devices and machines used 
about a farm or garden. 683 illustrations. "The Most 
Remarkable Book I^ver Published for Farmers," says one 
authority. Send No Money. When the postman delivers 
the book to you, hand him $1 plus the few cents postage. 

POPULAR MECHANICS PRESS 

Popular Mechanics Building, Room 811, Chicago, III. 



BUILD YOUR OWN BOAT 

AT SMALL COST 

IF you are a boating enthusiast you have long felt the 
need of a really good book on boating; one that would 
explain in comprehensive, step-by-step form all the details 
of boating, boat-biiilding and boat-maintenance. 

It is for the amateur builder and small boat owner that 

The New 
Popular Mechanics 

BOAT BOOK 

is written. Here are boats that 
are really worth building and so 
thoroughly explained that any 
amateur craftsman can build 
them well. The designs include 
both inboards and outboards, 
fast boats, safe boats, sailing 
boats and hand- propeller craft. 

The One Book Needed 
By Every Boating 
Enthusiast 

Besides boat building information, there is everything 
you want to know about the operation, equipment, care, 
repair and maintenance of boats. This includes seaman- 
ship, boating sense, navigation, rules of the road, handling 
sailing craft, government regulation of motor boats, knots, 
storm signals, useful boat kinks of various kinds, glossary 
of terms, tables, etc. 

260 Pafies (Several In Color) — Profusely Illus- 
trated. Large Size (7 x 10 in.) Cloth. Price S3. 00. 
Sent postpaid upon receipt of price or by parcel 
Iiost G. O. D. anywhere in the 0. S. A. 

POPULAR MECHANICS PRESS 

Chicago, III.' 




Room P-8 
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5V</</yELECTR.ICAL 




or RADIO 

IN Ch-ilOWCO 
durirnyWORLD'S FAIR 

See and use Cbicaso'a great World's Fair to supplement 
your college trainins. Study Electrical, Civil, or Mechan- 
ical Engineering at one of the Middle- West's most famous 
Engineering Colleges. Eodless opportunities. Save time 
on diploma and B.S. Degree Courses. Also Radio Engi- 
naering. Service and Merchandising. Splendid Drafting 
and Architectural Departments, Earn as you learn. Low 
tuition. Eminent teaching staff. Positions for graduates. 
FREE 80 page Book tells the Chicago Tech. story. Write 
now for eopr. indit^atint the courM on which you wish full details. If roa 
are interested in home study, please specially mention this when writins. 

CHICAGO 

OMt. K-75 
t18 ea«t2«tfc»C 



TECH 



CHICAGO, ILL. 



STOP FATAL NIGHT 
■L— CRASHES 



f rzcs 



lilf^^S^jf^ Nicht drivinK now safe'. A new »cien- 
(^TMK^KU tifically constructed spheroidal condenser 
' Kw^^rWB pitted with solid silver — not a 

^^Siwa^By painted bulb. Increases light of headlifchts 
•^^E^^ 50% without glare. Instantly installed. No 
M^^^/ dimming — no tilting — penetrates fog, rain, 

'/j^m/'//' mist and snow. Low retail price. Undersells 

^^^Mf// *" competition. Big commissions. 

^ AGENTS VS $50.00 A DAY 

New plan of demonstrating Marvelight rolls agent's sales 
up to $50.00 a day. Write for details of free offer today. 



MARVELIGHT CO. 



1731 Belmont Ave. 
Dept. lO-L, Chicago 



/ Beautify Your Garden 

f^^jLmm Build artistipally designed DUTCH WINDMILLS to beautify jrour«ar. 
■LI \ den. Easy to con."truct_fpom our blueprintHj_ complete details _wit' 



full inVrurtions. Model B20— $1.00. Model BIO — 7Sc. Dutch figure 
mills 35c Ea., 6 for SI .SO. Lawn Animals SOc Ea.. e for $2.25. 
CWAFTSMAW MODEL CO., 8030 H. 41 Street. liillw.Mh... Wis. 



— The SCOTT ALL-WAVE— . 

Brings In stationt 9.000 to 10.000 niile.t nwny with full volunie and clarity. 
Major stations all over U. 8 come in like locaN. Write now for particulars. 

THE E. H.SCOTT RADIO LABORATORIES, inc. 
44S0 Ra»«n«wood Avnu. D«ot. p.82 CHICAGO, ILL. 



I^earn Aotos At Home 

Famoiia 'Job-Way' method quickly makes you a moflern, efflclent 
auto expert. Get started now. Write for FREE Catalog. 

MOTOR IIVSTITUTE OF AMERICA 
M>ept. C51I G. Motor in.ttitute BIdfl., Evanwton, III. 

The man who studies ^cts ahead. Popular IVlechanics 
Press will advise you what IxMiks to read to advance in 
your trade. 200 East Ontario Street, Chicago, Illinois 



The fast grow- 
Ing giant— Indu-strial 
^ Electricity — Is calling for more 

^ thousands of competent Commercial 

Electrical Engineers. Every year new in- 
ventions, more complicated super-power in- 
stallations, higher standards of efficiency in mod- 
ern business demand men with skilled technical train- 
ing — Commercial Electrical Engineers. You can Join the 
ranks of these better paid men after only one year of Inten- 
sive training! 





Great Industrial Cooperative Program 
Launched by Miiwauitee Manufacturers 

Milwaukee's leading Industrial concerns have united with us in a 
gigantic and most unusual program of Industrial Cooperation. 
Valuable contacts with leading industries Insure students at the 
School of EnKineorlng a practical training geared to the nee<l3 of 
some of the country's largest Industries. 

PRACTICAL ELECTRICAL 
EDUCATION 

Vou nttidy electricity ri<ht from the start — in on© year of 40 
periods n wec-k. you set inteDiiive traininc normally requir- 
iat 2 years. For non-hich school graduates our intent>ive 
IS-month!»' conrw. (Special 3-month and O-month conrMs 
if desired.) Other courses include: Armature Windinc, Prac- 
tical Electricity, Drafting, Electrical Ref riKcration. Atr Con- 
ditioninie, Ilaaio Technician, Television And Commercial 
Hudio Ensineeriuc. 

ELECTRICAL ENGINEERING— B. S. DEGREE 
IN 3 YEARS 

Industrial Expansion in the next cycle of prosperity will require more properly trained 
electriral men than ever before. Be nrepAred — get a thorough traininc at th« School 
of £ncine«rinc — one ol the foremoet electrical schools in America. 

A 29 YEAR OLD INSTITUTION— 

— with succi^Mful crftduatps in all p»rtB of the world. Our thorough, scientific "unit 
system" han proved muMt etficient for 29 years. Each term a complete unit <A trainins. 
£^vury student builds steadily for future success. 

EARN LIVING EXPENSES 

Many students earn a portion of livinc expeni^s. Scholarship Loan Fund for those 
who need help. DiiUy riidio broadcasts over WISN. Western Key Station \V9S0. 
Social and athletic activities. 

Catalog FREE! — Write today for free illustrated photo-story and bulletin. State 
age, eduratiun and course interested in. 

Fall Classes Organize September 5. 

CCHO^LoF ENGINEERING 

W Of Milwaukee \3k 



Founded In 1903 



Dapt. PM-832 



Mllwaukaa, Wis. 



TRAVEL- for 'UNCLE sAMi 



iMUl IK • •>>" 



r 

I MAIL CARRIERS— POSTOFFICE CLERKS 
■ GENERAL CLERKS-CUSTOMS INSPECTORS 

• XT- 



RAILWAY POSTAL CLERKS 



$1700 to $3400 a Year for Life 



No "lay-oJIs" because of strikes, poor business, etc.— sure pay — 
rapid advancement. Many (.ther U. S. Goveniment Jobs. City and 

oouatry reaidentB staud same chance. Common sense education usually sufficient, 

STEADY WORK 



Cut coupon and mail it before turning the page. 




MEN— BOYS 
18 to 45 

Use Coupon Before You Lose It 




COUPON 
FRANKLIN IN^iTlTU rc.D»pt. W17«,RochMter,N.Y. 

Rash tD me. frr.e oj cha'^f- ,.S''„A full description of the 
position checkrd below, (2) ^„^»^'„i><>ok. w'th list of posi- 
tions obtalnnbia; (3) Tell me liow to gC. p^gitioii checked. 
□ RiHwiyPojIal Clerk ($1900 to $2700) OCIerk ($1260 to S2500) 

nP."l.«« Clerk ($1700 I. $2300) nCusloms Inspec.^ j2100 lo $3300) 
□City Mail C«r'i«f W?** "a-l Carru Jj^jofl ,. $J400) 



Same 
Address 
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$300 to $400 Profit ^ - 
monthly in ARC WELDING • » 



, wants to step up 
his salary to $50 
or $75 a week by 1933 




Whether you 
want to make SURE of keep)- 
ing your position — or if you want to be 
READY when business conies back — now is a good time to 
learn modern FINANCE— BUDGETS— SALES— AD- 
VERTISING — CORRESPONDENCE — higher AC- 
COUNTING — and other branches of modern Business 
Alanagement. 

For advertising purposes, we are making a remarkable offer 
to the first man in each office or plant who wites to us. 
If you are ambitious to get ahead, or if you are worried 
about your future, it will pay you to INVESTIGATE this 
remarkable opportunity — immediately. Just mail the 
coupon for complute infurmution. 

AMERICAN SCHOOL 

Dept. BC-47, Drexel Ave. & 58th St.. Chicago, III. 

AMERICAN SCHOOL, Dept. BC-47 
Drexel Ave. & 58th St., Chicago, III. 

Without cost or obligation, ploasc send me the special offer you arc 
making to the Bret man in each office or plant, with complete in- 
formation about your 1932 improved course In liusincss Manage- 
ment. 



Name. 



Address . 



Kmployecl l>y, 




iWDITE ME 



Q/our MONEY 
^PROBLEMJ 



I CAN HELP YOU 



By Gabriel Andre Petit 

Let me show you how yon can mak 
money right in your ovm hnme 
An extra income of your own- 
full time or spare time. Write 
and get the new Fireside 
Book telling how our 
members everywhere are 
decorating Fireside Gift- 
wares and making hand- 
some profits without 
previous experience. 

START EARNING IN 3 DAYS 

Yes, you make money fast the 
Fireside way. " I sold $ 1 .')(). 00 
worth of novelties before finishing my second lesson," 
says Mrs. Grace Miller of Ohio. "$,586.57 in two 
months and without experience," says Mrs. Harry 
Yano of New York. Here's simple, easy, pleasant 
and wonderfully instructive work. We teach you 
and supply everything. We need a new member 
in your community at once. Write and get our 

FREE CRAFT BOOK 

Even if you "can't draw a line" m.' 3-8tep method 
enables you to make beautiful 
art-craft within a few days. 
Seeing is beheviug — write and 
let me show you. The book is 
Free, address — 

FIRESIDE INDUSTRIES DepL66-K Adrian, Mich. 




SPARLTIME 
LHPLOXMENT 



BUILD YOUR. OWN POR.TABLE- SAVE HALP 



Connect up your own motor or gas en- 
Kineto this Hol):trt Belt Drive Welder. 
Costs but fraction of ordinary portable 
Job. Repair .shops, garages, mechanics 
are mnkiiiR hundreds of extra dollars 
l)roat monthly. 




$30 MONTHLY 

Try at our risk — pay for out of 
prollts. No previous experience 
needed with Hobart .Simplifled 
Welder. There's bis profit In 
every Job. Write today for com- 
plete details. 



EASY MONTHLY TSRMS 




Earn While Learning at l^ome! 
Television,SoundPlctures, 
Photo-Ceil Work 



REAL PAY 




Radio needs trained men. Broad- 
c&atinx, ahip radio, aircraft, Ccle- 
riiion, serTirins jobs pay S40-SI00 
a week and more. Learn ut home. 
Quirk EASY R. T. I. way endorsed 
by 22 leiidinc Radio Mnnufa^-tiirerH. 
BfK.k of lUg Opixirtimitic* FREE. 
Write today (or your copyl 

RADIO AND TELEVISION INSTITUTE, Inc. 
2130 Lawrence Ave.. Dept. 1-C, CHICAGO, ILL. 

For as little as 

down and S a month 

you can have the Britannica in your home for daily use 
Write for particulars and 62-page FREE Booklet 
Encyclopaedia Britannica. Inc., 342 Madie on Ave, New York 

Books on all subjects are sold by Popular Mechanics 
Press, 200 East Ontario Stre«-t, Cliic-.itio, Illinois 



BLUEPRINT READING 

For the Machine Trades 



Bluriirlnl Rca*!"* 



An entirely new book that explains in an unusually easy-to- 
understand manner the reading and analyzing of blueprints 
for the machine trades. 
Blueprint Reading starts with the 
fundamentals, and by a gradual step- 
by-step process works up into the 
higher phases of the subject. The 
book contains examination questions 
and answers. 

Ideally adapted to home-study. 
154 pages — 89 illustrations 
Cloth— Size 5 Jo"x 8} 2" 
Price $1.50 postpaid 

Popular Mechanics Press 

Room P8 
200 E. Ontario St. Chicago 



NEED A BETTER GRIP 
ON MATHEMATICS? 

SEND for a copy of "Mathe- 
matics for the Practical Man," 
only $1.50. By common sense 
methods it removes the mystery and 
difficulties so that alsebra and even 
calculus are mnde simple. 

Assuming your knowledge is limited 
to arithmetic you quickly and easily 
gain a working knowledge of Algebra, 
Geometry, Trigonometry and Calculus. 
Simply pay postman price of book plus 
the postage when he hands you the 
package. 

Popular Mechanics Press 

Room P8 

200 E. Ontario Street, Chicago 
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IFUNf 

iLearn Taxidermy. It*s 
Fun, and You Can 
Make Good Money in 
I Your Spare Time. Too. 

1 Learn to mount nnd preserve all 
J kinds of birds, animals, and flah. 
iTan skins and make them Into 
Iruir^^nnd rrih>'!<. Take COMMON 
I SPECIMENS likorabbits, eoulr- 
Irels, frotjTS, etc., and make tnem 
[into ashtrays, mirrors, lamps, 
I etc. They sell at sight. Malcolm 
I Greany made J25 while leaminir. 
Save yimr trnphifS nnd decorate jour 
rnnm. This (Treat new nobby for meD 



and boys will <i.-liriif yoa. 



E>DW BAABTt Send AT ONCE-TODAY— for 
TMlXtMSt JfWJV* this beautiful new FREE BOOK 

which telU how you can learn Taxidermy at home. No 

coBt. Nonbli^tion. Contains hundreds of fine eame pictorea. It'a 
FREEl Write for yours TODAY. St»U your AGE. 

N. W. School of Taxidermy, Dopt. C337, Omaha, Nabr. 



ELECTRIC REFRIGERATION 

LEARN AT HOME IN SPARE TIME 

Prepare for jobs in Installing, Servicing, Engineering, etc. 
Practical home training endorsed by Kelvinator, Copeland, 
Servel, etc. Earn up to $35 and $75 a week. Easy to learn. 
Low fee, easy terms. Free Employment Service, 
rppp RflOif If you arc mechanically inclined and em- 
rntt DUWIV ployed at present, send for " Rich Rewards 
in Electric Refrigeration." Write NOW! Utilities Engi- 
neering Institute, Dept. 182, 404 N. Wells St., Chicago, 111. 




BUCHSTEIN'S FIBRE LIMB 



S#wd lor Catalog Today 



13 eoothinff to joot 
stump— stroOSiCoolai 
neat, Mffht. Easy 
paymente. Brace 
for all deformitlefl. 
D. BUCHSTEIN CO. 
610 3rd Avo.. So. 
MINNEAPOLIS, MINN. 



Let lis recommend the best books to study 
on any subject. Popular Mechanics Press, 
Chicago, Illinois 

A Test Every Man 
Past 40 Should Make 

Medical authorities agree that 65% 
of all men past middle age (many much 
younger) are afflicted with a disorder 
of the prostate gland. Aches in feet, 
legs and back, frequent nightly risings, 
sciatic pains are some of the signs — and 
now a well-known American scientist 
has written a remarkably interesting 
Free Book that tells of other symptoms 
and just what they mean. No longer 
should a man approaching or past the 
prime of life be content to regard these 
pains and conditions as inevitable signs 
of approaching age. Already more than 
100,000 men have used the amazing 
method described in this book to restore 
their health and vigor — and to restore 
the prostate gland to its proper func- 
tioning. Send immediately for this 
book. If you will mail your request to 
W. J, Kirk, Pres., The Electro Thermal 
Company, 2156 Morris Ave., Steuben- 
ville, Ohio — the concern that is distrib- 
uting this book for the author — it will 
be sent to you absolutely free, without 
obligation. Simply send name and ad- 
dress. But don't delay for the edition 
of this book is limited. 

Western address: Dept. 21-K, 303 
Van Nuys Bldg., Los Angeles, Calif. 
When ivritina please mention Popular Mechanics 



^lyOOO Reward 

For the Capture of This Man 

CONVICT 6138. escaped from the State Peniten- 
tiary; Name, Charles Condray; age 37; Height, 
5 feet 8 inches; Weight, 141 pounds; Hair, light 
brown; Eyes, gray. 

Easy enough to identify him from his photograph 
and this description, you may say — but, Condray 
took the name of "Brown," dyed his hair, darkened 
his skin, grew a mustache, put on weight and 
walked with a stoop. 

Yet he was captured and identified so positively 
that he knew the game was up and returned to the 
penitentiary without extradition. How was it ac- 
complished? Easy enough for the Finger Print 
Expert. They are the specialists, the leaders, the 
cream of operators. Every day's paper tells their 
wonderful exploits in solving mysterious crimes 
and convicting dangerous criminals. 

More Trained Men Needed 

The demand for trained men by Bovernmenta, states, cities, 
detective agencies, corporations, and private bureaus is be- 
coming greater every day. Here is a real opportunity for 
you. Can you imagine a more fascinating line of work 
than this? Often life and death depend on fingiT print evi- 
dence—and blit rewards go to the expert. Many experts 
earn regularly $3,000 and more per year. 

Learn At Home in Spare Time 

And now yon can learn the secrets of this science at home 
In your spare time. Any man with common school educa- 
tion and average ability can become a Finger Print Detec- 
tive in surprisingly short time. 

V9n VV? The ConHdential Reports 
TM^EtMSi No. 38 Made to His Chief! 

IF YOU ACT QUICK— We wHl send yon free and with no 
obligation whatsoever, a copy of the gripping, fascinating, 
confidential report Secret Service Operator No. 38 made to 
His Chief. Mail coupon NOW! 

Write Qoickly for fully illustrated free book on Finger 

Prints which explains this wonderful training in detail. 
Don't wait. Mail the coupon now. You may never see this 
announcement again! You assume no obligation. You have 
everything to gain and nothing tolose. Write at once. Address 

Institute of Applied Science 

Dept. C'ISS 19>0 Snanyslde Av.t Chicago 

(jiHinHiiiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiniMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiniMiiiiiniiiiiiiiiiiiiiiiiHiij 

INSTITUTE OF APPUED SCIENCE* 
Dept. C- X3S 19*0 Snnnyslde Ave., Chicago 

Gentlemen: Without any obligation whatever, send me your new. 
fully illustrated, FREE book on Finger Prints and the free copy 
of the Confidential Reports Operator No. 38 made to His Chief. 
Literature will NOT be sent to boys under 17 years of age. 



s Nam*. 
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POPULAR MECHANICS ADVERTISING SECTION 



Makes Perfect 
cigarettes! 

AutomaUcaM/ 



Itnafiine a little machine 
that rolls citiarcttes so 
perfectly you can't tell 
em from ready-mades! 
An utterly different in- 
vention that lasts a 
lifetime — ROLL-O- 
MATia 



AGENTS 

Moat sensiitioniif 
money-maker in 
years. Quick profits, 
full time or spare 
time. Don't wait. 
Write TODAY for 
deuiouatration o5or. 



TOBACCO 
' AND PAPERS 
INCLUDED 

THE most astounding 
little inventionof the 
age. 10 years ahead of all or- 

VO^^'' dinary cigarette-making devices. 
Sturdy, beautiful, sanitary. Simple 
- . and easy looperate — just turn thecrank. 
It rolls and seals 20 perfect cigarettes in 
1^ five minutes and pays for itself in a few 

days. Think of getting 30 or more cigar- 
ettes for 10c — without fuss or bother — 
without using special papers or wetting 
tongue to paper. Even women thrilled, 
for papers can h>e supplied in any shade, 
with gold tips if desired. Complete outfit 
for monogramming offered. Act at once. 
Write TODAY for free demonstration 
offer of this astonishingly different inven- 
tion. Address 

MARDEN MFG. CO., 

Dept. K-10 Minneapolis, Minn. 



HowTo Secure A 

Government Position 

Why worry about strikes, layoffs, hard times? Get 
a Government job! Increased salaries, steady work 
travel, good pay. I'll help you become a Custom 
House Clerk. Railway Postal Clerk, Post Offl(^e 
Clerk. City Mail Carrier, Rural Carrier — or get 
Into any other Government Job you want. I was a 
Secretary Examiner of Civil Service Commls.slon 
for 8 years. Have helped thousands. Get ready 
NOW for the NEXT Railway Postal Clerk E.x- 
smlnationl Open to citizens from 18 to 50. 

Momr FREE ^'l' 3--P«R >>nok telln about ths jobs 
„ J , open — and liow I can help yuu got one. 

b end the cou pon for your copy TODAY. 

A. R. Patterson, ClvH Servic. Expert "™ "~ ~" 

PATTERSON SCHOOL. 88 WIsn.r BIdf., Rochastar, N. V. 

Plenno jf-ni mo. Without ob>i£atiun. your free booit **How to Secure a GoTernment 




Position. 

Name. . 
Address 



CHEMISTRY 



CoMpl-BTB, practical home-study courses prepared by some of tho 
best-known chemists in this counti-y, including Allen Rogers, 
B.b., M.S., Ph.D. — Head of Department of Industrial Chemistry, 
Pratt Institute: L. M. Tolman, Ph.IJ. — Formerly Chief Chemist. 
Wilson & Co. Now Vice-president, United Chemical and Organic 
I roducts Co. ; Bhadlet Stolmhton, B.S. — Ueud of tlie Depart- 
ment of Metallurgy, Lehigh University, and OwE.v L. Shinn, Ph-D, 
— Professor of Applied Chemistry, University of Pennsylvania. 



INTERNATIONAL SCHOOL OF CHEMISTR 



Associated with the International Correspondence Schools 

Box 5614-G, Scranton, Penna. 

Without cost or ohIlRation. please send mo full details 
of your homo-study course in— 

□ Analytical Chemistry □ Metallurgical Chemistry 

□ Chemical Engineering □ Short Chemistry Course 

□ Industrial Chemistry □ Pharmacy 

Name 

Address 



AGENTS! 

New Kind of 
SUPER-JUICER 

YOUR chance to make up to 
$20aday demonstrating new 
kind of automatic fruit juicer. 
Just turn handle and get all the 
luice instantly from oranRes, 
lemons, grapefruits, etc., like 
magic! No work, no waste or 
worry. Strains seeds, pulp, pith. 
Easy to use— easy toclean. Parts 
can't rust. 3 other big money- 
makers — up to 4 quick profits 
everywhere. Write for full de- 
tails and liberal "Free Test " 
Offer at once! CENTRAL STATES 
MFG. CO., Dept. K-705, 4500 Mary Ave., St Louis. Mo. 

EASY WAV TO 
MAKE MONEY IN 

Up to $3 an hour easy in a short time. New train- 
ing method and service equipment offer starts vou 
earning quickly. Derails of no-cost plan sent FREE. Write 

Radio Training Association of America 
Dept. PM8, 451 3 Ravcnswood Ave., Chicago, Illinois 




RADIO 



Wr estlin g BooK FItEE 



Learn WTeBtlinir Bt home from furmer world'ti charapiona 
Farmer Burns and Frank Gotch. Free book u\\» how. 
Secret holds, blocica tricks revealed. He strong, healthy. 
Uandle bis men easilr. Write for free book. State ajra. 

iFanner Barns School C.337 Railway Bldg.,Omalia, Neb. 



Rl(J % it TplpQrTkT^A Sections. Brass bound. 

^ 11. ICieSCOpe Powerful 8-X Lenses. lO-Mlle 
range. Special Eye Piece for looking at the Sun, included FRKK. 
Can be used as a MIcroecope. Guaranteed. Ble value. Postpaid. 
11.75. C. O. D. 15c extra. Banner & Company, T-49, Tranton, N.J. 

New Food Idea Pays Big Profits ! 

Investigate the wonderfiU NEW Brown Bobby 
GREASELESS DouRhnut. Sells like wllcltlre! You ran ea.sily make 
$50 week spare time: $.5000 to $8000 year full time. Investracn* 
imnlt No experience needed. Write today for big .specliil offer. 
Food DispUy Machine Corp., Dept. 38, 500-510 N. Dearborn St., Chicago 

$60 a Week in AVIATION 

Write now for FREE Book that gives all details about this tralnin« 
and a FRF.E FLIGHT. BIG SAVINGS OM FLYING INSTRU^ 
TIONS, Walter Hlnton, Pres.. Aviation Institute of U.S. A., Inc.: 
Suite 601-R, 1115 Connecticut Ave., N. W.. Washington D C 



The man who studies gets ahead. Popular Mechanics 
Press will advise you what books to read to advance in 
your trade. 200 East Ontario Street, Chicago, Illinois 



I COMMCRCIAL 

CALCULATOR 



jll Mathematics Made Easy by 

ROPP'S CALCULATOR 

AND SHORT-CUT ARITHMETIC 

Shows the Answer as Quickly 
as a Watch shows the Time to ail 
Problems likely to occur in the 
Office, Store, Shop, Bank, Farm, 
or Factory. 

Over 2,000.000 Sold 

Expl.nins and simplifles every 
principle In Arithmetic, Mechanics, 
and Mensuration. 

PRICES POSTPAID 
Desk Size, Flexible Keratol Blnd- 

Init $2.00 

Pocket SIse, Art Leather Hind- 
Inn $1.00 

Pocket Size. Cloth BIndlna. $0.50 

POPULAR MECHANICS PRESS 

RoomPS 200 E. Ontario SI. CHICAGO 
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All Parts Nec- -i A _ 
MsarytorOnly | ||Q 

No. 6 




ELECTRIC MOTOR 

An Elactric NIetor for Only 
10 cents. Sounds almost un- 
believable but It Is perlectly 
true. For ONLY 10 cents we 
send you all the parts neces- 
sary packed In a neat box, 
with full printed and Illus- 
trated directions for assem- 
bling. No trouble at all 
putting the parts to- 
gether, In fact It is 
FUN. Ju«t follow » 
N^^^^^ Bimple instruc- 
tions and in a few 
minutes the motor is 
ready to run. 



AN EDUCATIONAL NOVELTY 



OH BOY! lBn*t it apeedy. IlnnB on a No. 6 or similar dry battery. It is an education in itself 
just putting it tocethcr. and you can perform many novel and intercntinv experiments with it. 
Remember the price— ONLY 10 c«nts. JOHNSON SMITH * CO., D*pt. 831, Racine, Wis. 



BOY AMATEUR ELECTRICIAN 10c 

The HOW and WHY of electricity fully told in simple 
language that any boy can understand. Scores of plans and 
instructions for making — dry batteries, dynamos, electric 
motors, telegraph apparatas. telephones, electric lights, 
electric door bells, alarms, electric engine, rheostat, mail 
box alarm, electro-magnets, automatic incandescent flash, 

electric shoe kins mactiinc, win-lcHs tvlt-vruph apparat us, in- 
duction coil, arc lieht, current reverw-r. etc.. etc. Ti'lls all uboi:t 

electric wiring, static electricity, macncts and mafnetism. c(»n- 

■^i^ — ~^<SHtm9taB ductors and insulators, elect roatatic induction, electroscope. 
H ^^^' '^l^rg jSy.'' ^^3? electroplifiruB, condcnserfl, Leydcn jar dynamic elcrtricity, tlie 
H voltaic c'*ll. elcctrnmRgnetfl. elect roly pis. elertro-platinit. elect ro- 

* typing, liow to build a radio for a few e*>nts, etc. WK pacf, 

100 illustrations. lOo. postpaid. JOHNSON SMITH A CO.. Dapl. 831, RACINE. WIS. 






««irr]rW^A°i^ 250 Magic Tricks 

W^oC^fiSr Ar. excellent little bo^jk 
■S^Jn^ fi^ W ,-<.ii-.,inin« nearly 300 trick.i 
n»Vf^AA^^ Jor parlor or staKC that any- 
/rjBK#''<£M&A "I" f«n do. Tricks with 
t\ l3Wr5»-gBBTiri cards, coins, handkerchiefs. 
vTB^^BsNx^ ^t'**^*' ■trine, etr. 
MuBBil^^^frn Alf'o .Second Sizht. Shadow- 
sraphv, etc. Profu.-wly il- 
IH ^ limU-. In. r ued. lOc p. pd. 




BIG ENTERTAINER 

180 Jokes and Riddles, 21 Pusilex aiid Prnb- 
«m», Gywy Fortune Teller, SO Monoy Makini 
Secrets, 36 Exiwrioients in MaElc, 58 Verges in 
Comie Poetry, 7 Parlor Games, 15 Card n ri.^k», 
10 Funny Readings, 71 Toasts, Cut-outs for 
Checkers and Chess, DominoCK.Foixnd 0"^f?. 
9 Men Morris. Arta«Tfltns, He. All for 15c. 


125 CARD TRICKS and !«Iei-ht of hand. 
Contams all the latent and best card trirka us 
performed by celebrated ma'iirians, with ex- 
IKMure of card trieks used by professional 
Eamblers. Pric* 25c postpaid. 


BUIU> YOUR OWN RADIO. BookUt tolls 
how to build eflicicnt radio nets at minimum 
cost. EverythmE explained in pimple languace 
anyone can iiiidi-r^taiid. 15c postpaid. 


MIDGET BIBLE 




act stamp. 
200 Pasas. 
Said to brioa 
Kood luok to 
tba owQsr. A 
gsaains work 
of art. Musi ^ 
bs Mva to b* appr««i«t»d Muke rood money 
■•lliaf thsin t'l frieudu, church arqnaiiilancsi. 
sto. PUrCE 15c eard. 3 for 40c. 12 foi 
S1.35. 100 for S7.50. Also obUmabU in 
Laakbw Uiadinc. with cold adcu Prlca 50c 
•aelu 3 lor SI. 25. S4.50 par doz. Macnl- 
tylag Olasa lor u— with Midcet Bible 1S« 



raijto rabbits. Belgian hares for pleasure or 
I profit. Many bovs have earned a got^d living 
throush the aid of this book. Illustrated. 15c. 
poatpald. 



STAGE 
MONEY 



nitbabuncb 
or tbese bills, 
it la easy lur 
each perBon 
ot limited 
means to 
appear 
prosperous 
by QashlDg 
a roll of 
tbese bills 
at t b e 
proper 
time and peeling on u smulne bill 
or t AO frotn the outside ot the roll, 
the riTfot crnatofl will lie fntinfl ro 
be 111' lli;it can be fleslretl. Prices: 
ISBIilslOc, 40 Bills 20c. 120for 50c 
or S3. 50 per thousand pottpald. 



HOW TO PtrCH CURVES. Contains Ipmohs 
by "Miittv." Ed. WiiUh. "Doc" Whilo, Walter 
Johnson, "'Nap" Uiirker. "Smoky Joe" Wood. 
Pitch the Fade-a-wav. Spi'tcf, Knuckler, 
Smoke Ball, etc. Clc.irly dc8crib»d, ft<> illiis- 
trations. itSc postpaid, .lohnson SmHh ft Co. 






Good 
Luck 
Ring 



Very rtrikiat, awiiiit and uncommon. Silver 
nnish; skull and cro«!4l>oi,.^h desisn, two bril- 
liani, flashiju gems eparklR out of the eyes. 
Said to brins tood luck. Only 25c ppd. 



STAR TOY MAKER 

Greatest b o y a ' book 
written. Tells how to make 
a Pinhole Camera, a Canoe, 
model Railroad, a Tele* 
ph one , Boom eranir . Te 1^ 
graph Instrument, Box 
Kite. TalkiDK Machine. 
Microscope. Electric 
Motor. Elfctric Door Pell, 
Water Wheel. Paddle Raft, a pair of Skis, 
a Do» Sled, Bird House. Rabbit Yard, etc. 
64 paffea. 150 iUu^trations. PRICE 10a. 

BOY'S OWN TOY MAKER. A new book. 
lelU how to make chcniical toyg, electrical 
toya. Kalvanic toys, mechanical toys, paper 
toys, cardboard toys, boats, traps, etc. 200 
illustrationa. Prlca 25c poatpald. 
BOOK ON BOATS. How to build rowinc. 
sailinc boats. Everythinc pertaining to boats 
explained in plain terms m anyone can tinder- 
atand. lUnntrated. lOc p.pd. 

B- MINUTE HARMONICA COURSE. A 

new easy self-teachins niethnd. Teachea how 
%o pluy, to t lie I.. nil If, irnmulo, (villy 

illustrated. Prlca ISc poatpald. 



MONEY MAKING SECRETS. GoIdeD oppor. 
tunities for everyone. 64 page copyrigltted 
book chock full of money-makinc ideas, recipea, 
forinulai, wrinkles, trade secrets, etc. Buai- 
neases that can be started with little or no 
capital nt home in spare time. lOc poatpald. 



WONDERFUL X-RAY TUBE 

A wonderful little 
instrument i>r(>- 
diiclng opiioal 
Illusions both 
surprising and 
startling. With It 
rou can see what is apparently the bones ot 
yuiir firicsfs. tbe lead in a Iswl t>«Tici1, the in. 
terior openinc la a pipe sum. and many otbsr 
similar illuiioni Priee 10c, 3 tor 2So. 




.Little Wonder Crystal Radio Receiver 

Say what you will about 
Electrical and Battery Sets, a 
CRYSTAL set has them all 
beat for simplicity and clear- 
ness of tone. There is abso- 
lutely no noise and no distor- 
tion — no batteries to buy — no 
tubes to wear out— no main- 
tenance expense whatsoever. 
Cost nothing to operate and 
will last indefinitely. Uecei)- 
tlon is loud and clear. This 

Ueceiver is guaranteed to work equal 
to the moet expensive Cryital Set you 
can buy. lias a receiviuK radius of 
over 25 miles, or under tavorable con- 
ditions up to 100 miles. Constructed 
of the finest materials throughout, in* 
cludins flurKTsenaitive crystal, assur- 
inc miirk rfsnlts. I'lill E . f hi ' iviT only »1.00 poatpald. Or complete 
with Ear Phone and Aerial Kit — everythinl all complclc — nothini more to 
buy, S2.95 postpaid. JOHNSON SMITH > CO., Dapl. 831. RACINE. WIS. 




Repeating and Single Shot Air Pistols 

Just what you've 
always wanted. A 
powprful hi:ih srnde 
Air Pi.-«t>jl, shaped lika 
an Automatic, pocket 
size. Firea B. B. shot obtainnhle any- 
whrre. Very powerful yet pLTfoctly aafe 
for boys to handle. Two stvles — Sinjle 
Shot Pistol or Repeater. The Repeater 
fires 50 shots in one loadinc. The Sincle 
Shot Pistol shoots Air Rifle Darts in ad- 
difion to B. B, Shot. Well made and durable; all metal 
parts nickel plated; natural crain wood stocks. Front 
and rear siichta Weiahs about 10 ounces. Better 
than an air rifle. No licence rpquircd. By Express onlv. 
PRICES: Single Shot Pistol . . . 52.50 

50-Shot Repeating Pistol $3-95 

JOHNSON SMITH & CO. Dept. 831 




RACINE, WIS. 



BLANK CARTRIDGE PISTOL 



againtt Burglar$t TrampM and Z>O0l 




Woll made and effective; 
modelled on latest type 
of Revolver; appearance 
alone is cnoueh to acare 
a burglar. When loaded 
it may be an effecf >v^- as 
a real rov^lver witr.out 
danger to life. It takes 

stnuflard .22 Cal. Blank Cartridftea obtainable every- 
whort*. Prlca SOc. Suparfor quality. S1-O0. Blank 
CartrMSaSf SOe per lOO. Holster (Cowboy type) for 
Blank Cartridge F'istol. SOc Shipped by Express only. 
JOHNSON SMITH & CO. Oapt. 831 



RACINE. WIS. 



THROW YOUR VOICE 

Into a trunk, under the 
bed or anywhere. Lots 
of fun fooling teacher, 
pohceman or friends. 

THE VENTRILO 

a little instrument, fits in 
the mouth out of sight, used 
with above for Bird Calls, etc. 
Anyone can use it. Never fails. 
A 16 page course on Ventrilo- 
quism, the Ventriio and novelty catalog. All for 10c. 

JOHNSON SMITH & CO. Dept. 831 RACINE. WIS. 






JOHNSON SMITH & CO. 

Dept. 831 RACINE, WIS. 

A copy of onr 'NCW CATALOG mallad en receipt of 10c.. or the De 
Luxe Edition with cloth binding 25c BIcKar and batter than aver. Only 
book of ita fcind in existence. Nearly 8O0 pasea of all the lateal tricka 
In mafic, the neweat novelties, puzzles, sames, aporlinc goods, rubber 
stamps, unusual and tnterastinK books, curiosities in aeeds and plants, 
•tc^ unprocurable elsewhere. Remit by Coin. Money Order. Check or 
unubed U. S. Postage Stamps, for all articlea listed above. 



MICROSCOPE and FLOROSCOPE 

There are few tbioca oo interestinc snd valuable a*a 

Microscope. It enables you to minutely examine 
mineral animal and vegetable siiecintens, to teat cotton, 
wool, silk, aeeds, water, flour, cheese, milk, and in fact 
nearly all articlea of food. Unwholesome meat can be 
readily detected and ferments can be cloaely watehed. 
It is exccedincly interestinc to examine the spores of 
ferns, soda, auear, salt, alum and other crystals, the 
dust (scales) from moth and butterfly winss, human 
hairs, flies and insects, while the animalculae in water 
are a never-failins source of wonder. Most interest- 
ins experiments can be performed with an instrument 
Buch as this. Place a small piece of cheese in a box 
and allow insects to feed on it for a day or two. Then 
examine a tiny portion of the cheese under the Mi- 
croscope and yo!i will aee little animals, masnified to 
the sise of lar^e beetles; you can count their Iuks and 
the joints in them, the talona or claws upon each foot, 
also the hair or bristles upon their bodies. Or, obtain 
some fltasnant water; deposit a small portion of scum 
upon the object iilasa of the Microscope with a pin's 
head, and you will see beautiful animalculae swimming 
about with as much freedom as thotich they were fish 
in the boundless ocean. It is a truly wonderful sicht 
and an endless source of interest and enjoyment for 
everybody. The Microsi-ow i.-^ nmde of brass and ia 
capable of magnifying 150 areas. and although small and rompact .it will cover 
a very wide ran^e of niirroscopie research. PRICE ONLY 50o Postpaid* 
Add !;.'>•:. fiT new booklet on MICROSCOPY — a study of microscopic 
worlds. Use it in conjunction with above. 10 chapters tell all about micro- 
Bcopes, how to (>xamine all kinds of foods, fibres, textiles, paper, wool, silk, 
cotton, plants, flowers. in.<tect life, mold, fungi, pond scums, etc., microscopical 
rxriininJition of ni:tny compounds in t>antry and medicine cabinet, etc. 
i'iisriiKitin; nnd absorbiiie. &0 illustrations. 25c. postpaid. 
JOHNSON SIMfTH & CO. Dept. 831 RACINE. WIS. 
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Seeing by Wireless on an Imperial Air Liner 



SIGNAL BEACON AT CROYDON SENDS A 
CARRIER WAVE OF MAXIMUM INTENSITY 
IN DIRECTION OF LONDON-CONTINENT 
AIRWAY 




REED INDICATOR MOUNTED ON 
JNSTRUMENT BOARD IN VIEW OF PILOTS 



W" 

pmcfi 



WON THIS 
^RECEIVES 
IVES WITH 
lAL INTENSITY 



8«^y -5X*r'-^ /signals \ 65 - CYCLE 
SIGNAL /COMB.NED\^|,^;;^'^,'i.^ 

^ ON TRUE 

•^^^ COURSE 

coSrIe°to p^ane off 

THE LFFT COURSE TO 

intLthi THE RIGHT 



INDICATOR READINGS IN FRONT 
OF THE PILOTS OF PLANES 

nniD 



OFF COURSE 
TO LEFT 



ON TRUE 
COURSE 



OFF COURSE 
TO RIGHT 




TO REMOTE^ 
CONTROL PANEL ) 

SHOCK ABSORBERS 
VVEIGHTOF RECEIVER EQUIPMENT 
CARRIED IN PLANE.5I LB 1 

Courtesy The Illustrated London News 



aerial 
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fiy D. H. BURN HAM 

president O Director of Works, Century of Progress 

a big corpora- 
tion emerges from a meeting at which a 
new home for his company had been dis- 
cussed. 

"We have decided," he announces cas- 
ually, "to erect a seventy-five story office 
building". It will be ready in six tnonths. 
In twenty years we will salvage the mate- 
rial and build another one." 

Such an announcement today would 
seem preposterous, and it would be if the 
building were constructed of the same ma- 
terials and by the same methods used in 
the past. However, in a few years, or 
perhaps even in a few months, we may 
expect skyscrapers to go up in 180 days 
and be replaced in two decades. 

These structures will have their incep- 
tion in the laboratorv rather than the 



stone quarry and 
the lumber pile, for 
they will be composed almost entirely of 
synthetic materials new to the building in- 
dustry. They will be built to last just so 
long as their elevators, plumbing and oth- 
er mechanical fixtures may be expected to 
remain serviceable, and no longer. 

Visitors to Chicago's Century of Prog- 
ress exposition next summer will see 
groups of buildings not only unusual in 
appearance but unique in construction. 
Because human nature is opposed to 
change, many will consider them flamboy- 
ant in appearance and too angular in line. 
As a matter of fact, they are the result of 
economic necessity and not of a desire to 
construct something spectacular. Through 
the sale of display space, these structures 
must pay for themselves during the 150 
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days the fair lasts. 
P(j^J^^i eason, we 
forced lo 
to new meth- 
ods of building and 
have found, some- 
what to our sur- 
prise, that many of 
these methods and 
short cuts are ap- 
plicable likewise to 
permanent struc- 
tures. Nearly every 
world's fair leaves 
its impression on 
architecture for the 
next Jjeneration. Whether tlie coming ex- 
position will do so. time alone can tell, but 
it seems likely that our experience will 
teach an economic lesson of importance, 
at least. 

Planes and surfaces characterize this 
architecture instead of classical lines or a 
parade of plaster, ornamentation and dec- 
oration. Instead of expensive exteriors, 



The Synthetic 
Skyscraper 



IT will be built for thirty cents a 
cubic foot, compared to seventy- 
five cents today. 

It will be erected in half the time 
now required. 

Its useful life will be limited to 
twenty years, after which it will be 
salvaged. 

Walls will be only three or four 
inches thick, the outer ones enameled, 
the inner of composition material with 
insulation between. 

It will be virtually windowless, illu- 
mination coming from neon hidden in 
portable torcheres. 

Its heating plant will purify and hu- 
midify the air, and maintain a cool 
temperature in summer. 

It will bring about stabiHzation of 
present property values and tend to 
break up shifting of business areas. 



we are depending on the dramatic 
effects of lights and bright colors 
to furnish a background both new 
and inspiring. As a result, we are 
l)uil(ling for less than fourteen 
cents a cubic foot of space. 

We are using some new build- 
ing materials and making new 
uses of old ones. Nearly every- 
thing is factory-made. Wall ma- 
terials, for instance, are pre-fab- 
ricated in shops, cut into standard 
shapes and sizes, and arrive ready 
to be put in place. These sections 
arc applied with clips and screws, 
instead of nails and rivets. The 
materials are light in weight and 
easy to handle. They require less 
steel for support and less labor to 
install. The frame- 
w o r k for these 
structures is of light 
steel, bolted togeth- 
er to enable easy de- 
molition. The outer 
walls of one build- 
ing are composed 
entirely of asbestos- 
cement board, hith- 
erto used principal- 
ly in small units for 
interior insulation. 
The space between 





Top, Waterfall Effect for One of Chicago Fair Build- 
ings; Below, Interior of Hall of Science 
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outer walls and inner 
ones of plaster board is 
filled with insulating- ma- 
terial made of waste pa- 
per and emulsified as- 
phalt. Such insulation in 
these three-inch walls is 
equivalent to that pro- 
vided by a seventeen-inch 
brick wall. 

Walls of the Travel and 
Transport building are 
made of sections of sheet 
metal, clipped or welded 
to the steel frame. The 
Electrical group utilizes 
standard g-ypsum board 
for its walls with a coat- 
ing of metallic paint. The 
walls of the Hall of Sci- 
ence are nothing more 
than a veneer of {'we 
thicknesses of plywood. 
Virtually all buildings are 
without windows, which 





Top, Workmen Clipping on Walls of World's Fair Building; Be- 
low, Lines and Angles of the Hall of Science 



arc expensive, while sun- 'lir'^ i; 
variable, so artificial liglun.,;, 
give better illumination than na- 
ture can offer, and the interior 
exhibits will be brilliantly lighted 
even on dark rainy days: also 
these buildings, because of their 
artificial ventilation, will be cool 
on the hottest summer days. 

The buildings are only tempo- 
rary structures, but by utilizing 
new materials, we suggest a way 
to lower costs for permanent 
structures. Office buildings of the 
past were erected to last a cen- 
tury. The interior mechanical 
equipment is usually out of date 
or worn out in fifteen or twenty 
years, and the cost of wrecking 
such a structure when it is obvi- 
ously obsolete is not only high 
but takes months to accomplish. 

We, therefore, must now erect 

(Continued to page 118A) 
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Map Making on a Large Scale Is Possible with This Camera Which PrO' 
duces a Picture 200 Times the Size of a Kodak Print 



THREE-TON CAMERA FOR MAPS 
MAKES U. S. ATLAS 



Desijjned to aid in making the topo- 
graphic atlas of the United States, a cam- 
era weighing three tons and producing a 
picture nearly 200 times the size of the 
iverage kodak print has been 
rolved. The necessity for the map 
negative to be a facsimile of the 
original draftsman's drawing, 
omitting not the smallest detail, 
resulted in the production of this 
twcnty-fivc-foot camera by the 
_ s, ^I^geo logical survey. A 




i-icity. The first count of 
kind shows that 20,- 
,450 of the 29,980,146 
homes in the country 
liave power and light con- 
nections. New York leads 
with 2,999,784, Pennsyl- 
vania is second with 
1,732.843 and Illinois third 
with 1,600,779. California 
and Ohio also have more 
than 1,000,000 wired 
homes. In only three 
states. North Dakota, 
South Dakota and Ver- 
mont, does the number of 
wired farm homes exceed 
that of wired city homes. 

BABYLON TEMPLES 
SHOWN IN 
MODELS 

Some idea of the ap- 
pearance of Babylonian 
temples can now be ob- 
tained from models of 
such structures prepared 
from plans made by those 
who have examined the 
ancient ruins. A model of 
one of them has been 
made in Berlin for Prof. 
James H. Breasted, of the Oriental Insti- 
tute of the University of Chicago. It is es- 
timated the original structure was about 
300 feet high. The model shows the tem- 
ple resembled a modern office building in 
exterior appearance except that outside 
stairways were used instead of elevators. 



This Temple of Babylonian Times Is Shown 
Reproduced in Model Form 



^ massive 

frame Supports it on springs to 
give greatest freedom of vibration. 



TWO-THIRDS OF HOMES 
\ ^ ELECTRIC-WIRED 

■ Two-thirds of the homes in the 
United States are wire, 
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Six Miles Per Minute Seen by Master DriVe 




PIPE FROM 
SUPERCHARGER TO 
DUAL IGNITION INTAKE MANIFOLD 



3 INDIVIDUAL CARBURETORS 
1 FOR EACH 
SUPERCHARGER 



HATCH MOVABLE FOR 

DRIVER ENTRANCE 





NEW MILLER HIGH-SPEED MARINE ENGINE 
WEIGHT 2,300 LB., 2 4 CYLINDER W-TVPE 5-ll)(CH BORE 
SVz-INCH STROKE, 4 VALVES PER CYL., 3,000 H.|! AT 4000 R. P. M 
DISPLACEMENT 2,600CU.IN OUALIGNITION.SIX MAGNETOS, 
COUNTERBALANCED CRANKSHAFT 



POSITIVE DISPLACEMENT ''TdA^J? 
SUPERCHARGER 



By BARNEY OLDFIELD 

As told to, Derek White , / 5' ^ , 1 j 



'yWENTY 
Davtona 




T vv U years ago, at 
Beach, Fla., I broke 
the world's straightaway automo- 
bile-speed record by driving a 
Blitzen Benz at the rate of 131.75 
miles per hour. This winter I am 
going back to the same beach and 
break the present world's straight- 
away record, now held by Sir 
Malcolm Campbell, and bring it 
back to America. Harry Miller, 
of Los Angeles, is building my 
new caj>-a 3,000-horsepovvcr hur- 
riparrte that is geared to do six 

liles a minute. I haven't driven a racing 
car since 1920, but that doesn't mean I 
can't drive. I am fifty-four years old and 
have been racing for thirty-eight years. 
Is that too old? Sir Malcolm Campbell is 
over forty-eight. My health, and my eyes 
and my nerves are as good as ever. Judg- 
ment, more than anything else, will break 
the record. Given a car, properly pow- 
ered and engineered, it is entirely a mat- 
ter of picking exactly the right time and 
the right conditions for the attempt. I'm 
betting on my judgment in this case. I'll 
have a car every bit as good as Sir Mal- 
colm's, if not better. 

What is the object of trying to shatter 
every record as fast as it is established? 
Progress, that is, the development of fast- 
er means of transportation for everybody. 

When we have the super-highways built 
that are now planned, we will tour at 100 
miles an hour — perhaps at greater speeds — 
so we must continue to push up the speed 




Barney OldfieTd with NTbJel Car, Shown in Diagram Above, 
Which He Hopes to Break World's Speed Record 



record with special cars so that tomorrow 
all the world may attain tremendous speed 
with safety. 

My new car is somewhat similar to 
Campbell's "Bluebird," except the engine 
design and power output. The British car 
weighs 8,000 pounds, while mine will 
weigh but 6,500 pounds. My car is fifteen 
and one-half feet long and will be minus 

the \\\\<^Q fin with which Sir Malcolm sta- 
bilized his craft. 

The fin will be unnecessarv, because the 
Miller special has four-wheel drive, where- 
as the "Bluebird" drives from the rear 
wheels alone. Wind-tunnel tests have de- 
termined the efficiency of my design, which 
is, in general, cigar-shaped. 

The engine will have three banks of 
ei.ght cylinders, each operating on a sin- 
gle crankshaft and driving through two 
transmissions to the front and rear wheels. 
The maximum of 3,000 horsepower will be 

(Continued to page 122A) 



182 




POPULAR MECHANICS 

Air - Propelled Glider Boat Will Carry Sixty 





How a New-Type German Boat Will Glide 
across the Atlantic; Note the Fins That 
Raise the Craft Out of the Water, Increas- 
ing Its Speed 





Accommodations for sixty passengers 
will be provided in a German glider boat 
driven by air propellers. Successful op- 
eration of a small boat of this type has 
resulted in plans for constructing a craft 
big enough to speed across the Atlantic in 
ety. Pontoons attached to each side 
keep the boat upright in heavy seas, while 
a set of fins or water wings on each side 
belps raise the boat's nose in planing fash- 
ion, resulting in greater speed. 




FIREPROOF GLOVES OF COTTON 
RESIST HOTTEST FLAME 



r'otton gloves that will not burn have 
been produced by treating the fabric with 
a chemical. A pair of common gauntlet 
gloves, after treatment, will protect the 
wearer's hands many seconds in the flame 
vof the mechanical torch before they heat 



through. Even then, the cloth does not 
. burn. Cedar shingles treated in like man- 



ner resist flame which melts ordinary met- 
t<^als held against the wood. In addition, 
the fireproofing chemical fills the cellular 
structure of soft woods, giving them a 
ardness comparable to that of most hard- 
woods. Timbers can made tejmite- 

7/0 aj/f: 




proof by this treatment, as has been proved 
by an eighteen-month test of wood piling 
in teredo-infested tidelands. 







You Can Hold Your Hands over a Blowtorch Flame 
if Protected by These Fireproof Gloves 
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STARS LIGHT SIXTH 
OF SKY ON CLEAR 
NIGHT ^ 

So feeble is the light 
from the stars that it sup- 
plies only one-sixth of the 
sky's total illumination 
on the clearest night. The 
remaining light comes 
from zodiacal or perma- 
nent auroral light in the 
earth's own atmosphere. 
While the sky seems stud- 
ded with an unlimited 
number of stars on clear 
moonless nights, the best 
eyes can see only 2,000 to 
2,500 stars. Around the 
whole sphere, there are 
only 6.000 to 7,000 stars 
l)right enough to be seen 
by the unaided eye under 
ideal conditions. A field 
glass increases the num- 
ber to some 50,000, while 
the world's largest tele- 
scope probably can re- 
cord the light of over a 
billion stars on its photographic plates. 
Compared with the sun, an electric light 
or even the moon, the stars give only a 
faint glow. It has been computed that all 
the starlight equals that of about 1,100 
first-magnitude stars, such as Pollux. As- 
tronomers estimate that the starless part 
of the sky is so large compared with the 
star-occupied part that a ray of sunlight 
traveling into the universe has only one 
chance in twentv trillion to strike a star. 
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C-CLAMP HAS TENSION SPRING 
TO MAKE WORK EASIER 



Its sliding jaw fitted with a coil spring 
to hold the work, a C-clamp that is easier 
to adjust has been 



This Wooden Form Is Used in Setting Concrete for a Water Tunnel; Note 
Its Size, as Compared with That of Man 



LONGEST TUNNEL FOR WATER 
DIPS FIVE HUNDRED FEET 

Concrete for New York's water tunnel 
will be poured around a huge wooden 
form 500 feet below sea level. The form, 
in the shape of an elbow, weighs several 
tons. After one elI)ow has been allowed to 
harden, or set, the form will be taken down 
in sections and reassembled at the foot of 
a similar shaft for another elbow. The 
form, twenty-one feet in diameter, is one 
of the devices used in building the twenty- 
mile tunnel, said to be the world's longest. 
Daily capacity of the tunnel will be 700 
million gallons. 



(0 5^3 



produced. The 
spring holds the 
work in place, per- 
mitting adjust- 
ments before the 
screw is tightened. 
The clamp is eas- 
ily attached with 
one hand. 



RUB^R TILES FOR SHIP DECKS 
(J^/O^^ ^GIVE SURE FOOTING 

Replacing the traditional wood decks, 
rubber tiles used on the French liner 
"ChaiTjplain" are slip-proof. The ship also 
has discarded deck ventilators, a large sin- 
gle smokestack carrying air to and from 
all parts of the vessel. This provides ad- 
ditional lounging space, and affords an un- 
obstructed ^^^^^^^ 








184 



in POPUX.AR 



M E C H i 





the corresponding^ pe- 
riod of 1931. 



This Form of Rail-Car Is in Use Where a Bridge Was Washed Out; It Is 
Pulled by Strap Iron Shown Hanging from the Cable 



CAR RUNNING ON CABLE SERVES 
AS BRIDGE OVER CANYON 

When spring freshets tore out a west- 
ern hridge spanning a canyon leading to 
a mountain cahin, the owner substituted a 
monorail car propelled by hand. The car 
travels on a wire cable and is propelled by 
a length of pipe with a strap-iron exten- 
sion that grips the cable, allowing the pas- 
sengers to push the swinging conveyance 
in either direction. 



AIRPLANE PILOT 
RACES PIGEON 
IN TEST 

Pitted against homing 
pigeons, nature's own fly- 
ers, an airplane pilot won 
a seventy-mile race that 
tested his sense of direc- 
tion, an essential part of 
every pilot's equipment. 
The pilot and the pigeons 
were taken to the start- 
ing point in a closed au- 
tomobile, so that all fly- 
ing would be "blind." 
The pigeons were re- 
leased and the plane took 
off without a compass. While the pigeons 
were making for home in a straight line, 
the pilot had to get his bearing. Soon, he 
saw a familiar landmark and as a result, 
he beat the fastest pigepn home by fifteen 
minjjtcs. C/pt/i "Z. 



AUTO'S STEERING GEAR TESTED 
All 



.^"^ IN TEN MINUTES 



( 



AIR TRAVEL ALMOST DOUBLED 
\ BY INCREASED SAFETY 

Air travel for the first four months of 
1932 was almost double that of the same 
period in 1931, while mail planes carried 
increased poundage. The United States 
post office department attributes these 
gains to increased confidence in the safety 
of air mail and passenger planes. On some 
routes, more women than men have been 
flying regularly, a sign that passenger 
traffic probably will grow abnormally. On 
most routes, fast, dependable and spacious 
planes are in operation. Accidents have 
been few and fatalities fewer, increasing 
public confidence so that the air; me is 
accepted as a medium of transportation 
that is safe and speedier than any other 
form of travel. For the first four months 
of 1932, 73.797 passengers rode the na- 
tion's air-mail routes, compared to 39,639 



11 the steering parts of an automobile 
now can be tested simultaneously with the 
aid of a checking apparatus that embodies 
all the necessary devices, thus enabling a 
complete test in less than ten minutes. 
Checking of caster, camber and other fac- 
tors formerly has been done with individ- 
ual tools, with the result that a much 



loiiger 



tima was requited ^r the job. 






Placed on This Testing Device. Every P, 
Sj*eung Gear Can-jBe Inspected 




of Auto's 
kly 
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HOW QUICK YOU STOP t 
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YOUR CAR INDICATES 



SAFfi SPEED 



'0i 



If you want to drive sixty miles 
an hour,' keep 233 feet behind the 
jiearest car. That is the advice of 
experts who have compiled a ta- 
ble of stopping distances to in- 
crease the safety of autoists. The ^ 
stopping- distances are based on a !; 
single ten-foot lane where drivers ^^ 
are not allowed to pass the car 
ahead. The table of speeds and*^ 
safe margins between autosj^j 
shows: thirty miles an hour, se\^»^ 
enty-one feet; thirty-five miles air>^ 
hour, ninety feet; forty miles an 
hour, 113 feet; forty-five miles an . 
hour, 138 feet ; fifty miles an hour, fi 
167 feet; fifty-five miles an hour, * 
198 feet, and sixtv miles an hour, 
233 feet. 



iriaise can be 



BIKE ON MONORAIL 
SPEEDS SHiepi 

Heavy merchancrise can De 
loved about in warehouse or 
Jpping room by an air cycle, 
equipped with block and tackle, that is 
operated on an overhead monorail system. 
One man provides the power. 




Throwing 
Be 



a Torrent of Water in Every DirectionV This riose Can^ 
Pushed in><r^lames; Nq(( Operator Is Required 




REVOLVING TTOSE TIGHTS FIRE 
WITH01^FIREME|rS AID 

When the ffamesaretoohi^tior firemen 
to enter, a revolving hose that requires no 
operator can be pushed into the midst of 
the fire and a torrent of water released. 
Set into a frame that holds it off the floor, 
the hose throws water in every direction. 
It can be lowered through a hole in the 
roof, pushed through an opening cut in 
the floor or dropped through a window. 




AUTOMATIC ENGINES ON GUARD 

AGAINST STORM WATERS (j^ ^ 

^Standing guard at an u nderpas s in Bal- 
timore, automatic electpfC and 



gasoline 
vmg by pumping 
o attendant is neces- 
flows into a storage 
umping station, the electric 
d automatically, operating 
supply. If the electric 
he storm, a gasoline- 
latically starts sup- 





BEWARE the Motor 




By JOS. D. MOUNTAIN 

"/^IMME a quart of oil." 

"Change the oil while 
you wash the car. I'll be 
back later." 

"Fill 'er up with gas 
while I'm gone." 

These are, in effect, in- 
vitations to unscrupulous 
garage or service-station 
attendants to "gyp" you by 
oil substitution, short gas- 
oline measure, or any of 
the otlier tricks of their 
fraudulent games. The best 
way to avoid these gyps is 
to deal only with known 
service stations, backed by 
an organization of nation- 
al reputation. This is not 
always possible, however, 
particularly when touring 
— then, be on 3'our guard. 

Don't ask merely for a 
quart of oil. This allows a 
dealer, if he is not honest, 
to put his cheapest oil in- 
to your engine and charge 
vou for his best. The oil 



he puts in may be only 
slightly inferior to the 
proper grade for your en- 
gine, or it may be so bad 
that it will do serious dam- 
age. A woman recently or- 
dered oil in a roadside store 
in the mid-west, which, in 
addition to selling gasoline, 
motor oil and accessories, 
also dealt in hay and feed, 
paint and groceries. The 
attendant disappeared in- 
to the interior of the store 
and soon reappeared with 
a measureful of oil. It was 
oil, all right — but it was 
linseed oil! He poured it 
into the engine of her ex- 
pensive car and she went 
on her innocent way. Lat- 
er that c[uart of oil cost the 
owner a staggering bill for 
complete overhauling. 

Don't leave your car at 
an unknown station to be 
serviced during your ab- 
sence. Some stations which 
advertise that they will 




Top, Portable Oil-Testing Labora- 
tory; Center, Pump Showing One 
Gallon Has Been Sold; Below, Drain- 
ing Gas from Dummy Tank 
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Making a Simple Test of Motor Oils by 
Inverting the Bottles and Watching the Bub- 
bles Rise; Below, Testing a Gasoline Pump 
by Filling a Standard Five-Gallon Can from 
the Delivery Hose 




To Foil the Oil Cheater 

TX/HENEVER possible, buy na- 
* * tionally known brands of oil and 
gasoline from stations of known 
repute. 

Specify oil by name. 

See that attendant gives you the 
kind you ask for. 

Note that measure is entirely empty 
before attendant fills it. 

Check crankcase level after each oil 
change. 

If oil is suspiciously muddy in ap- 
pearance, check for gassy odor. 

Don't assume oil to be good merely 
because of clear color. 

Don't leave car at unknown station 
to be "gassed and oiled" during your 
absence. 

See that bowl of visible-delivery 
type pump is full before filling car 
tank. 

Steer clear of "big bargains" in gas 
and oil. 




change the oil while they wash 
your car, deliberately use a cheap 
brand, if the owner is not present 
and watching. The most common 
method of oil substitution is to 
draw the oil out of the wrong drum. 
Some service stations and garages 
keep their oil drums in the rear, out 




of sight of the customer. If 
you have any reason to be sus- 
picious, follow the attendant to 
the drum and see that the name 
of the brand you order is on it. 
If the drum is unmarked or 
otherwise open to question, 
refuse the oil. 

Another imposition to watch 
for is reclaimed oil. Sometimes 
a dishonest dealer will pour 
thin oil from crankcase drain- 
ings into heavy oil and sell the 
resulting combination as me- 
dium. This is practiced usually 
with dark-colored oils which 
do not readily reveal the 
blackened crankcase drain- 
ings. Generally, however, 
such oil is betrayed by its 
gasoline odor — resulting 
from the dilution of the 
crankcase oil during pre- 
vious use. On the other 
hand, do not assume that 
oil is pure and of good 
quality merely because it 
is light in color. 
Some crooked dealers al- 
ls; 



Cl.1 
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he had purchased a lot of oil from 
a company that had failed. Be- 
cause of the unpopularity of this 
brand brought on by the failure 
of the company which made it, 
this dealer sold it under the more 
popular name, even though it was 
a shghtly better oil." 

Only laboratory tests can deter- 
mine positively whether a given 
sample of oil conforms strictly to 
the specifications of the brand 
name under which it is sold. In 
the laboratories of the department 
of weights and measures of most 
states, chemists make tests of all 
the characteristics of motor oils 



Above, Comparing Samples of Motor Oil in 
Colorimeter; Right, Preparing to Distill 
Gasoline Sample in Portable Laboratory 



ter their oil measures by putting 
in false bottoms. This is not com- 
mon, however, because it is so 
easily detected by the inspectors 
of weights and measures. A ruse, 
more difficult for the inspector to 
uncover but easily checked by the 
wary customer, is perpetrated by 
leaving the oil measure about half 
full of inferior oil. When the next 
customer orders a high-grade oil, 
the dealer fills the measure with 
the kind ordered. If the cheap- 
est oil is demanded, the dealer has 
not lost anything. If the motor- 
ist orders high-grade oil and docs 
not bother to check up, the gyp is ahead 
of the game. See that the measure is en- 
tirely empty before it is used to fill your 
crankcase. 

"But not always does the customer lose 
by substitution," E. B. Henderson, deputy 
sealer of weights and measures of Los An- 
geles county, told me. "Recently we were 
puzzled by tests of samples of the oil which 
one service station in Pasadena was sell- 
ing under the name of a well-known 
brand. The characteristics of the sample 
were very similar to those of the true oil. 
In fact, all our tests indicated that the oil 
he was selling was a little better than that 
he advertised. We eventually found that 




and gasolines in order to detect substitu- 
tion. Specific gravity, viscosity, color, 
pour point, and the flash and fire points 
are used as identifying characteristics. 
These and other properties of the oil un- 
der test are carefully compared with char- 
acteristics of the known oils. 

This laboratory often is carried on a 
motor truck, so that the chemist and in- 
spector can drive into a station, test the 
products ofYered for sale, and, if found 
not up to legal standards, they may seal 
the tanks before any change in the prod- 
ucts can be made. 

Even the motorist can make a few sim- 
ple tests that will detect any radical de- 
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parture from the standard set by 
the manufacturer. Secure, from a 
reliable source, a true sample of 
the oil you wish to use and carry 
it in a small clear bottle. Before 
you purchase a new supply of oil, 
at an unknown station, compare 
it with the original sample by fill- 
ing a second bottle, identical with 
the first, with the oil you wish to 
test. Leave a little air space in 
the top of each bottle. Now, when 
you turn the bottles upside down 
— stoppered, of course — a large 
bubble of air will move slowly to- 
ward the uppermost part of the 
bottle. If the two samples are 




the same, the bubbles will rise exactly to- 
gether. After the bubbles have risen, a 
drop will form. After a time, depending 
on the viscosity of the oil, the drop will 
drip off the bottom of the bottle. This 
test gives a rough indication of the vis- 
cosity of the oil. This is the best charac- 
teristic to decide whether two oils are the 
same kind and grade. But, be sure that 
both oils are at the same temperature. 
While you have the samples in your test 



Above, Testing Viscosity of Motor Oil; Left, Don't 
Buy from a Bowl Not Completely Filled 

bottles, look through them toward a strong 
light and compare their colors. 

"Beware of the extremely cheap oils, 
and of the oils which are sold as 'just as 
good' as certain specified high-grade oils," 
advises sealer Henderson. "If a refiner 
has to use other means to sell his oil, he 
at least has no confidence in his own 
product. 

"An old gentleman of my acquaintance 
had a car of which he was inordinately 
proud. One time, a glib salesman sold 
him a batch of oil which was supposed to 
be exactly the same as the well-known 
brand the old gentleman had used for 
years. In fact, the salesman swore that it 
was actually from the same stock as his 
pet brand. My friend was finally persuad- 
ed. He drained his engine, refilled it with 
his bargain oil and started on one of his 
frequent trips into the desert. About 
twenty miles out, the car stopped — 'froz- 
en' solid. 

"The next day he brought me a sample 
of his bargain oil. I put it through our 
regular tests and found that he had been 
duped into buying 'still bottoms,' the resi- 
due which is left in the refining still after 
all usable gasolines and oils have been 
boiled off. This is usually sold as fuel oil 
at a very low price. It has no lubricating 
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Tank Trucks Are Test- 
ed for Capacity Before 
They Go Out; Here Is 
a 5.000-Gallon Truck 
Being Calibrated: the 
Standard Tanks in the 
Background Will 
Measure the Volume 
of the Tank Truck to 
a Fraction of a Gallon 




value at all. Yet in one sense the sales- 
man had not lied ; it may have been from 
the same ori.s^inal 'stock' as his favorite 
brand — but what a difTerence!" 

Remeniher, also, tluit the geo|2:raphical 
location of tlie oil well is no guarantee of 
good oil. Merely because a certain oil 
comes from a field in the same state as an 
oil of known quality is not cnouijh. Re- 
fining methods are much more important 
than mere location of the well. 

The motorist should also take precau- 
tions against being gypped when he buys 
gasoline. The most common form of gas- 
oline gyp is the short-measure racket in 
which the customer pays for more gaso- 
line than is delivered to his car. This gas- 
oline short-changing is performed in va- 
rious ways. When the old-style lift pump 
is used, if the gasoline level is low in the 
storage tank, the pump will deliver part 
gasoline and part air. But with the mod- 
ern visible pumps which have a ten-gal- 
lon glass bowl from which the gasoline is 
delivered, the customer can see how much 
he gets. 

Be sure, when buying gasoline from a 
service station using this type of pump, 
that the bowl is full before the deliverv is 



started. One of the commonest methods 
of gypping the customer, is to leave the 
bowl down one gallon, as if a single gal- 
lon had been sold and the tank had not 
been refilled. If the customer complains, 
the attendant discovers his "mistake," rec- 
tifies it, and everyone is happy. But the 
Los Angeles county inspectors have a 
way of catching these culprits. 

"We drive into a station and order 
five gallons of gas," one of the inspec- 
tors said. "The tank on the rear of our 
car is a dummy, not connected with the 
engine. We pay for the 
gas and get a receipt 
showing the number of 
gallons and the price. 
Then we drain the gaso- 
line out into a standard 
five-gallon container. Of- 
ten we find it short one 
and sometimes two gal- 
lons. 

"Recently we had a 
most amusing case of this 
kind. We had completed 
our purchase in the usual 
way and had gone inside the station to 
give the owner a summons to trial. The 
attendant who had sold us the gas, think- 
ing we had gone, came in and said joyfully 
to the proprietor, referring to our pur- 
chase, T stuck them for a gallon.' The ef- 
fort made by the owner to quiet his helper 
was almost pathetic. When we presented 
our credentials he even protested. 'That 
boy doesn't work for me, I don't even 
know him.' Both the owner and his sales- 
man were convicted of fraud." 

The visible-delivery-type of pump has a 
by-pass valve which empties the bowl 
back into the storage tank. Some gaso- 
line crooks will lean against the button 
which controls this valve while they are 
putting gas into your tank, thereby let- 
ting part of the gas for which you are pay- 
ing, drain back into their storage tank. 
One pump had all the paint worn ofif 
around this button. Another enterprising 
station owner, in order to prevent detec- 
tion of his gyp, ran a wire from this by- 
pass valve into his station, where it was 
operated by a second individual. A cus- 
tomer, knowing that his tank was nearly 
empty, ordered fifteen gallons of gasoline. 
Seeing that it did not fill the tank, he said, 
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, ^By Tapping Head of 
tne3r=05ij<jj(g Lightly on the 



"Better fiU'er up." They put twenty-two 
gallons into that eighteen-gallon tank, he 
reported, but when he protested, 

"called it square" when he paid for fifteen. Ground. This Attach- 

, , , , \ ment Pushes Leaves 

Another method used to gyp the gaso-, off the Teeth; Boy is 

1- L • i I li. i ' 1- Holding Rake in Clean- 

line buyer is to adulterate the gasoline in^j^g position; Grass or 

one way or another. In California, and^^-Weed Cutter Also is 

', , ,. , , . ^ Shown 

some other states, the gasolme dealer is ^ 
required by law to label the pump and fill- ^ 
ing pipes with the brand of the gasolineifji^ ^ 
it contains. But this does not prevent 
some greedy dealers from substituting 
cheaper grades. One inspector checked 
the invoices from the company whose 
brand name was displayed on the pump, 
then read the meter on the pump. During 
the period of about one month, 2,500 gal- 
lons more gasoline had gone through this 
pump than the invoices showed. When 
accused of substitution, the dealer con- 
fessed. The cheaper gasoline had cost one 
cent per gallon less than that which he 
was advertising. During the month, he 
had saved about $25 by his crookedness. 
\r He was fined $50. 

J "We prosecute three to four cases a 
■'Y^ week of oil or gasoline substitution, or 
^-J short measure," Mr. Henderson says. "Al- 
-j- though this shows that there is much of it 
going on. the motorist can usually avoid 
it if he will watch his step." 
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MOTORS SPEED UP CAVALRY 
IN ARMY MANEUVERS 



Increasing efficiency by speeding up 
army maneuvers, the cavalry of the Unit- 
ed States army has climbed into motor 
% trucks for faster transportation. Five 
•j J? horses are carried in each truck, while six 
*N ^trucks transport a platoon. 



RAKE IS MADE SELF-CLEANING 
BY SIMPLE ATTACHMENT 

Teeth of the garden rake can be made 
self-cleaning by a simple attachment that 
fits on the handle and over each tooth. By 
reversing the rake and pressing down on 
the tamping plate of the attachment, the 
teeth are drawn through a slotted band 
that throws off all grass, leaves and rub- 
bish, eliminating the need of pounding the 
rake to shake them loose. 




Cavalry Horses Are Loaded onto Trucks and Quickly Carried from 
Place to Plac^-iip~y^rmy Maneuv^er^ 



POSTAGE STAMP WORTH MORE 

IF IT'S IMPERFECT / >^ /O 2> ^ 

Imperfections make some Unit- 
ed States postafje stamps worth 
considerably more than their face 
value. When a small perforating 
machine in the government print- 
ing office made an error in the 
two-cent Von Steuben stamps, a 
rarity resulted. High prices are 
being offered for these stamps 
without the usual perforations, 
caused by the perforating machine 
"skipping" or by a clerk failing to 
run a few sheets of stamps through 
the machine. About 300 of the im- 
perfect stamps were issued 



192 



ECHANICS 




depends upon them. Ships must carry 
more than the two bow anchors so famil- 
iar to all. It is not generally known that 
the modern 10,000-ton ship must carry a 
"suit" of five anchors — two bowers and a 
spare, weighing about five tons each, a 
stream anchor, somewhat lighter, and a 
kedge anchor for the stern. The "Levia- 
than" carries three anchors, which, with 
chains, represent a value of nearly $50,000. 
It will, therefore, be seen that this curious 
fishing is a lucrative business. 



NOVICE SAVES SPINNING PLANE 
AFTER PILOT FAINTS 





Weighing over 30,000 Pounds, Anchors Like Those 
Above Often Are Lost by Ocean Liners 

FISHING FOR LOST ANCHORS 
IS STRANGE INDUSTRY 

One of the strangest industries that has 
grown up around large harbors is that of 
fishing for anchors lost from ships. Old 
sea captains, and other men who have fol- 
lowed salt water, watch closely for liners 
that lose their anchors and fish for these 
immediately the ships depart, for the grey- 
hound of the sea must sail on schedule 
with the tides. So valuable are these an- 
chors that ships often mark the place 
where they lose them on their charts, and 
engage salvage companies to recover 
them. Contrary to general belief, it is not 
at all uncommon for a ship to lose an an- 
chor, for the strain upon it and the chain 
is at times irresistible. While modern sci- 
ence has eliminated most of the hazards 
of the sea, vessels must still heave to when 
mountainous waves and howling winds 
put too great a strain on the hull for con- 
tinued headway. Lacking sea room, there 
is only one thing left for a vessel to do — 
drop its heaviest anchors. Despite all 
modern devices for ship safety, the an- 
chor is still the emergency brake, and the 
safety of hundreds of thousands of lives 



When the pilot of the navy plane in 
which he was riding became ill and faint- 
ed,i.Corp. Hilmer N. Torner, of the marine 
corps, brought the ship out of a spin and 
made a creditable landing, although he 
had never touched the controls before. 
The ship was 2,000 feet up when Sergt. 
Orlo S. Hoffer, naval aviation pilot, col- 
lapsed. The plane, entirely out of control, 
started spinning toward the ground. Pull- 
ing the pilot from the controls, Torner 
righted the plane just before it reached 
the ground and sent it climbing to a high 
altitude. After fifteen minutes of experi- 
mental flying to learn how the controls 
worked, Torner brought the ship down. 
For his action, Corporal Torner has been 
awarded the Distinguished Flying Cross. 
He is an operations clerk attached to the 
naval air station, San Diego, Califqrnia 



PHONOGRAPH IN CAMERA CASE 
^ ^AS CLEAR TONE 

Built, into a camera case for easy carry- 
ing, a portable phonograph that plays any- 
si^ record with a clear tone has been pro- 




d u c e d. Motor, 
crank handle and 
reproducing arm 
fit into the case, 
which is designed 
like the ordinary 
kodak. The case 
acts as a sound 
box. After playing, 
the phonograph 
folds up like a 
camera, A 
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URSUIT AIRPLANE 
FIRES SIX GUNS 
AT ONCE^<| 




Great Britain is now 
testing a pursuit biplane 
ccjuippecl with six jna- 
cliine guns, all operated 
simultaneously by the pi- 
lot. Two are mounted in 
^ blast channels on either 
side of the air-cooled ra- 
dial motor in the normal 
way, and the others are 
placed, two on each side, 
about one-third out along 
je wings, one in the top 
and the other in the low- 
er wing. The weapons are 
"coned" slightly so that 
the lines of fire converge 
a point ahead of the 
craft. Any enemy craft getting into the 
apex of the cone would, it is claimed, be 
riddled with bullets and the chance of 
scoring a hit on craft beyond the apex is 
increased threefold, as the converging bul- 
^(V^lets from the six guns spread again. The 
p^^wing guns are streamlined into the wings, 
and a speed of 200 miles an hour i^claimed. 

&>-90l 

CURVES AND ANGLES IN METAL 
CUT BY THROATLESS SHEAR 

Curves and angles can be cut in metal 
up to sixteen gauge in thickness by a 
throatless shear that is easy to operate 
and weighs only sixteen pounds. It will 
cut left or right, straight or curving, and 
also permits a straight cut into the meta 
or a cut-out of a square. 





COLT RAISED ON BOTTLE HELPS 
IN FINDING DIET FORMULA 

In an effort to find the best substitute 
for mother's milk, a coU at a government 
experiment station at Beltsville, Md., is 
raised 



being 



Raising" 



colts 




on a bottle, 
whose mothers die at their birth has been 
found a serious problem, and no diet for- 
mula has been found that has given gen- 
eral satisfaction. The bottle-fed colt re- 
ceived fifty-six ounces of a milk substitute 
six times daily during the first five weeks, 
after which the number of feedings were 
reduced but the bulk was increased. Once 
a month, tlie animal is led before a chart 
marked off in six-inch squares, and its pic- 
ture is taken to provide a record of its 
evclopnient. , , ^ / 

OUBLE GLASS HAS AIR SPACE 

TO STOP CONDENSATION (j^Q LjCj 

Moisture and frost-resisting, a glass de / c'^ 
^signed to stop condensation is made of 
wo pieces of glass, hermetically sealed 
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Th'oatless Shear Cut CuVvcs in^Met 
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Jwith an air space between them. Heating 
:osts are lessened by the glass, which re- 
duces heat loss through windows by forty 
per cent. Clear vision is possible at all ^ 
times. In addition, the glass serves the 
purpose of storm windows, providing dou 
l)le protection. It looks and is installe 
like a single glass. Outside noise is re-\^ 
^^X^lucad hyj^ sound-msulating qualities 
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1 AM beginning./|o think that it is the 
willingness to rake the long chance — 
to bet on your dreams, when the odds are 
ten to one against you — that is the essence 
of the peculiar American type of success. 
And this genius for backing your own 
hunches has the same opportunity now as 
in pioneering days. It still can be done. 

Take Walter Chrysler. 

Turn the clock back twenty-seven years. 
It's 1905 — and at the automobile show in 
Chicago. For four days a broad-shoul- 
dered, husky mid-western railroad man 
hung around a rakish, white touring car, 
upholstered in red leather. He couldn't 
keep his eyes off it ; he was fascinated. 

"How much did you say that car was?" 
he asked the salesman for the tenth time. 

"Five thousand cash." 

For the tenth time this railroad man 
walked to the far end of the great build- 
ing. Five thousand dollars in cash was 
exactly forty-three hundred more than he 
had. It was five hundred more than he 
made in a whole year as superintendent of 
motive power of the Chicago Great West- 
ern Railroad company down at Oelwein, 
Iowa. 

Of course, it was a silly thing to do, but 
he had a hunch. All right ! Walter Chrys- 
ler would bet on his hunch. He'd back 




his dream and put 
up a year's work as 
a mortgage ! 

His grandfather 
had been a covered- 
wagon man, his 
own father was a 

railroad man, and he was going to be an 
automobile man — it was in the cards. 

That night he telegraphed his bank to 
wire every cent of his balance of $700 to 
Chicago. The following day he visited 
several big railway men who were his 
friends. He made pledges and signed 
notes, and late that afternoon he hurried 
up to the automobile show and to the big 
white car with the red-leather trappings. 

"I'll take it," he said breathlessly. "I've 
got the cash. Ship it down to Oelwein, 
Iowa, for me." 

A week later the car arrived. Walter 
Chrysler had a friend drive it up to the 
barn in the rear of his home. That was as 
much as it was driven right then. Imme- 
diately the barn was turned into a work- 
shop and every second of his spare time 
Walter spent in tinkering with his car. 
His wife tjuite rightly had some things to 
say about this wild extravagance. Any- 
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on HIS DREAM S 

By Frazier Hunt -^--^ 





way, why not ride in the car? But most 
of the time for the next three months it 
was knocked down. It was the hest auto- 
mohile huilt in America at that time, but 
after he'd taken it apart and put it togeth- 
er three or four times he could have built 
a better one himself. And he had a better 



name lor this dream car, too — he'd 
call it the Chrysler. 

Nineteen years were to pass before his 
dream came true. That's quite a lonj? time 
to wait before you cash in on your bet. 
And this was a hundred thousand-to-one 
shot — but Walter Chrysler won. 

He had come from real pioneer stock. 
His father was a French Canadian boy 
who had immij^rated with his folks in a 
covered wagon to Kansas. When the Civil 
War swept through the country, this boy 
— the- father of our car dreamer — enlisted 
in a Kansas regiment as a drummer boy. 
With the war over, he fell in love with a 
Kansas-born pioneer girl. 

195 
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future was all in front of it, and from 
the very first sketches in engineering 
papers that this young Chrysler's eager 
eyes discovered, he sensed instinctively 
that some day he'd build motor cars. 
But he'd have to know all about men 
and manufacturing first. 

For several years he moved from one 
railroad shop to another, searching out 



In 1875, a boy was born to this drum- 
mer boy and his girl wife. They were liv- 
ing at Wamego, Kans., — at that time the 
end of the Kansas Pacific railroad. The 
once drummer boy was now a locomotive 
engineer and following the railroads that 
swept on tlieir magic trail westward across 
what had once been the great American 
desert. 

This boy, Walter Chrysler, grew up un- 
der the spell of the restless, dynamic, im- 
aginative west. Transportation, speed, 
movement, were in his blood. And more, 
he liked to make things with his hands. 
He liked to think with his hands. Natu- 
rally the railroads called him. 

At seventeen he entered the railroad 
shops at Ellis, Kans., and worked four 
years before he became a full-flcdgcd jour- 
neyman mechanic. Then he started to 
wander — searching, dreaming, for some 
idea that he could plunge headlong into. 

With a bang he bumped into the auto- 
mobile idea. Already the "horselegs car- 
riage" was beginning to dominate the 
thought of imaginative transportation en- 
gineers. It was new and undeveloped; its 




more and more experiences. One day he 
heard that in the Santa Fe shops in To- 
peka, they were actually building locomo- 
tives. He hustled over there and got a 
job — leaving as soon as the engines were 
built. Finally he became a roundhouse 
foreman in the Rio Grande western shop 
in Salt Lake City. Now he took enough 
time off to hurry down to Ellis — and came 
back with his bride. 

At thirty-three he was made superin- 
tendent of motive power of the Chicago 
Great Western railroad ; and this was his 
job when he bought in Chicago that big 
white car with the red trimmings. He'd 
been taking a home-study course and 
dreaming incessantly about motor cars. 
He had faith that they would be the an- 
swer to the transportation problem of the 
future, and he was willing to risk anything 
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on this faith of his. He'd go 
as far as betting $4,300 of bor- 
rowed money on it. 

It took about all he could 
save the next three years to 
pay off that debt, and then one 
day ther^ was a disagreement 
•over policies in the shop and 
he resigned. 




Immediately he telegraphed the presi- 
dent of the American Locomotive Works 
for a job. The next day a wire came say- 
ing to be in Pittsburgh on a certain day. 
He was there all right — even if, for the 
first time in his life, he had to buy a rail- 
road ticket to get there. 

1"he president offered him a position as 
shop superintendent — and he accepted be- 
fore they'd figured out the salary. What 
he was after was manufacturing experi- 
ence. He was still dreaming of the day 
when he'd be making motor cars — prepar- 
ing himself for tliis "der Tag'' of his own. 

True to Horatio Alger, witiiin two years 
Chrysler had fought his way up to the job 
of general manager of the great locomo- 
tive works at a salary of $12,000 a year. 
He was a "big shot" — but he couldn't get 
his mind off motor cars. When he was 



away from the works 
he didn't want to talk 
about anything else. Me 
knew it was only a mat- 
ter of time until he'd be 
making them. 
The big chance came quicker than he 
had figured on. The eastern bankers con- 
trolling General Motors had selected Nash 
to head the great corporation, leaving a 
vacancy in the Buick unit. The bankers 
had heard of this Kansas cyclone, and 
they suggested to Nash that Chrysler 
would be the best man to replace him in 
Buick. Nash got in touch with Chrysler 
and the two met in Pittsburgli. 

Nash didn't have to work very hard to 
sell Chrysler the idea. He'd sold it to him- 
self way back in Iowa. 

"It sounds about what I want," Chrys- 
ler said; "I'd like to tackle the job." 

He'd start in as works manager, Nash 
told him. "How much money do you 
vvant ?" 

"I'm making $12,000 now," Chrysler re- 
plied. 

Nash shook his head. "We're not pay- 
ing anything like that in the automobile 
business." 

"How much will you pay me?" Chrysler 
demanded. 



Cl 



- 198 



POPULAR MECHANICS 




"Six thousand at the 
most," Nash replied. 

"I'll take the job," 
Chrysler fairly barked 
back. 

He was really started 
now — started making 
good on the dream he'd 
had so long before. 

Down in the Buick 
plant they still talk about 
how Chrysler worked 
those first months he was 
on the job. Any hour of 
the day and night would 
find him in the shops. He 
was an expert mechanic 
himself and there wasn't 
a job in the whole great 
factory that he couldn't 
do as well as, or better 
than, the expert doing it. 

Almost at once he start- 
ed improving the Buick; that particular 
model was having some axle trouble. 
Chrysler diagnosed the case immediately 
and ordered that heat-treated axles re- 
place the cold-rolled ones. Then he worked 
wonders in the body. In place of all-wood 
bodies, he designed a composite wood- 
and-steel one. 

He dreamed all the time — and he worked 
most of the time. Within two years he 
had jumped from works manager to the 
presidency of the Buick company and the 
first vice presidency of General Motors, in 
charge of production. 

In November, 1919, nine years after he 
had come to the General Motors company, 




he resigned. He 
was comfortably 
wealthy; he had 
good health, am- 
bition and a 
knowledge of the 
motor car busi- 
ness second to 
none in America. 
And he still had 
his big dream left 
— his big idea. 

Before he could 
take a decent 
^^^^iBHf^'^ rest, the bankers 

i^^^^^^^ shunted him into 

!;^^^»^ the difficult task 

^ ^^H'flf of cleaning house 

, W^f for the Willys- 

Overland com- 
pany. Then, in 
the midst of this, 
he was asked to 
shoulder another difficult proposition — to 
save the Maxwell from complete disaster. 

There were twelve million dollars worth 
of bad loans and a total indebtedness of 
twenty million. Chrysler rolled up his 
sleeves and set to work. He reorganized 
the sales department, and then did the 
thing that he'd been waiting nineteen years 
to do — designed his own motor car and 
named it after himself. It was the sensa- 
tion of the 1924 New York show. Then he 
reorganized the company and called it the 
Chrysler Motor corporation. That first 
year he sold 137,668 Chryslers. 

And if that isn't making a dream come 
true, you'll just have to pardon my glove. 
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OISE 

TOO LOUD FOR 
CONTROL ^ a 5 

Too noisy to be controlled by 
engineering devices, the average 
theater audience sets itself as the 
limit to which a building can be 
soundproofed. It is possible to 
treat other noise.sources by prop- 
erly insulating walls, doors and 
windows, but the audience is a 
noise source over whose output 
the engineers' control is meager. 
The noise level of an ordinarily 
quiet theater is from twenty-five 
to thirty units above audibility, 
while street noise is from sixty to 
seventy units. Proper treatment 
of the theater reduces the street 
noise to less than that caused by 
the audience's chatter and com- 
motion. 
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TOOL FOR FEATHERING 
ARROWS HELPS ^1 
AMATEUR (. 

Helping the archer prepare his 
arrows at home or at his club, a 
tool that holds the feathers in place until 
the glue or cement fastens them to the 
arrow is now available. The feathers are 
spaced equally by slits in the tool and are 
held in line with the axis of the shaft and 
at right angles to the surface. All three 
feathers are applied at the same time. 




This Sleep-Inducer, 



Its Low Hum 




Drowsy;^ Note the Recorders Attached to Arms, Legs and Head 

HUM THAT PUTS YOU TO SLEEP 
COMES FROM LOUD SPEAKER 

Sending out a hum like that of a distant 
plane, a sleep-inducing machine has 
been invented and tested by Prof. John B. 
^Morgan, of tlie Northwester n Univ giMtj:,^ 
The liuni comes from a loud speaker, lull- 
ing the subject of the test to sleep. Dials 
^ record each step in the process, when an 

arm or leg goes to sleep and when the en- /Y) 
tire body is finally relaxed. f^^^-^OyVi^ZAU^ y ^^ 




Arrows Can Be Featheted with This Tooly? It Holds 
- f\ Feathers inj Place for Gluing 1 
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GENERATOR CONTROL ON DASH 

SETS CHARGING RATE ^_^y7. 

Control of the battery-charging rate isl^ 
brought to the driver's fingertips by a gen- 
erator control that is placed on the auto^^^ 
mobile dash. A knob regulates the charg- 
ing rate to driving conditions. The con- 
trol is connected to the grounded side of 
the field circuit and adjusts the rate by 
increasing or decreasing the field current. 
There is a range of five to twenty am- 
peres. It is designed to eliminate the ex- 
pense of rechargi 
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Like a Bird with Two Bodies, This Passenger Plane Has 1 win Cabins; i^.^h Cabin Has Its Own Landing 
Gear; Pilot's Compartment Is above the Passengers' Quarters 



TWIN-CABIN PASSENGER PLANE 
HAS TWO MOTORS 



for passengers 
\rh airplane. 



Two separate cabins 
have been built into 
that wUlJ^rptaxecTln regular service. The 
^^hWi^s cabin is directly behind the motor 
gondola, while the passengers' quarters 
are in cabins on cither side. Two 500- 
horsepower motors have been installed. 
Accommodations are provided for sixteen, 
including four in the crew. 



wheel, always keeping upright. One man 
can operate the vehicle, carrying larger 
loads with less effort than is possible with 
the ordinary wheelbarrow. 



BARROW INSIDE LARGE WHEEL 
^ HAULS BIG LOADS EASILY 

/ Large loads can be hauled easily in a 
wheelbarrow that has its container inside 
of a big wheel. As the wheel rolls, the 
container runs on the inside rim of the 




Rolling on the Inside of This Big Wheel, a New-Type Wheelbarrow Is De- 
signed for Hauling Larger Loads with Less Effort 



WELDED METAL MADE SAFER 
^(j^j BY SLOW COOLING 

Welded metals can be made safer and 
less brittle by a slow cooling process de- 
veloped by W' ^tin^house Elec tric and 

ineers. The 

process rmriTes possible the welding ,of 
high-speed rotating machinery, high-pres- 
sure boileryand similar equipment. Pure 
iron used yas welding material, while very 
ductile before the welding process, occa- 
sionally .resulted in a brittle weld which 
would not bend or stretch but would snap 
withom warning when loaded to the limit 
^ \ 3PrT=-^B strength. The engi- 

IjtyxM'^ X^iM^^J*Mec^?. found that nitrogen 
Wrom the air combined 
with the weld metal to 
cause that brittleness. By 
cooling the hot weld 
slowly, the nitrogen is 
left relatively harmless. 
The engineers also found 
that when a ductile met- 
al is bent or stretched, 
layers of the metal slide 
past each other just as 
the leaves of an automo- 
bile spring slide along 
each other when the 
wheel strikes a bump. 
Too fast or too slow cool- 
ing causes precipitation 
of foreign particles in the 
weld which obstruct the 
sliding layers of metal, 
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resulting in breaking without warning 
under load. Much trouble can be avoickd 
by preventing the nitrogen from combin- 
ing with the weld metal during weldingr^ 
Chemical coatings are effective for thisL-^ 
purpose, permitting only harmless quan-j,^^ 
tities of nitrogen to enter. Now that the 
ductility of weld metal is assured, wekT:^^ 
can be subjected to higher stresses and to 
more severe impacts than ever before. 



"WORLD" IN EIGHT-STORY*'BALL^'"___ 
TO DEPICT PREHISTORIC AGE ^ ^^^^^ 

Prehistoric life, with its roaring nion^^^ 
sters, will be depicted for visitors at tlic^ 
1933 Century of Progress fair_ Ity-» nu tal 
globe as high as an eight-story buildinj^. 
Within the huge ball, mechanical beasts 
will roll their eyes, lash their tails, swiii.^ 
their heads and emit roars and squeal>. 
These movements will be controlled by 
motors and a switchboard. The exterior 
of the globe will be covered with a map of 
the world, oceans appearing in silver-col- 
ored steel. At five-minute intervals, puffs 
of live steam will rise from the base of the 
ball. Lights playing on the steam at night 




Literally Pulling the Water Out of a Boat, This Bailer 
Is Propeller Driven 




PUMP BAILS OUT SMALL BOATS 
ON POWER FROM WATER 

Trailing behind in the water, a new 
pump for bailing out small boats has a 
propellerlike motor that sucks the water 
fr^n the craft. As the boat pulls the mo- 
tor, the water pressure turns the motor 
blades, drawing the water out of the boat 
through a six-foot hose. The pump oper- 
ates at five miles an hour, while at eight 
miles an hour, one gallon per minute is 
bailed from the boat. The pump is porta- 
ble and can be attached or detached. 



\SHOCK DETECTOR FOR TRAFFIC 
-tQ. IS POCKET SEISMOGRAPH ^<^^ 

Just how much your iiouse is shaken by 
the pounding of a flat-wheeled street car 
or the rumbling of a bijf truck can be 
measured by a pocket-size seismograph 
recently completed. The instrunient op- 
erates on the same principle as that of the 
costly earthquake detectors. A pendulum 
records the smallest movement of the 
structure in which it is placed. A beanT 
of light acts as a pointer, registering a 
hair's-breadth change in the pendulum's 



Prehistoric Life on Earth Is Shown by This Metal \ 
Ball, Higher Than the Average Building 

will give the impression of the earth float- 
ing on clouds. The prehistoric animals 
will be constructed of wood, steel, canva*(^ position. For permanent record, the light 
and papier-mache, all containing from one ^registers the changes on a slowly myving 
to sixteen motors. sheet of photographic paper 







Fortunes /or New 




Planting Orchid Seeds in Test Tubes Containing Agar-Agar; in This Sub 
stance the Plants Thrive during Their Early Stages 

TTAVE you ever seen a blue rose? Or 
a red gardenia ? Or found a fragrant 
camelia? Not likely. But you probably 
will, if the efforts of plant breeders are 
successful. For these flowers arc a few of 
the strange varieties that plant scientists 
expect to develop. 

In the plant world men ;-re seeking, and 
finding, new things under the sun. In fact, 
many of the present popular flowers are 
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new creations that were 
never dreamed of a few 
score years ago. Hybrid 
sweet peas are only fifty 
years old. Dahlia-flowered 
zinnias have been in ex- 
istence only ten years. 
Fragrant double nastur- 
tiums from seed are 
l)rand-new. Several cen- 
turies ago. there were on- 
ly a few hundred varieties 
of roses. Today, more 
than 10,000 different kinds 
are grown. 

It would bo liard to 
predict how many new 
flowers will be in the gar- 
dens ten years from now, but it is certain 
that there will be many unusual blooms. 
The science of hybridization, by which 
plants of the same family are crossed to 
develop new types, has made enormous 
strides in the last few years. Plant breed- 
ers can now plan the creation of a new 
variety and be practically certain of ulti- 
mate success. Years of work and thou- 
sands of experiments are usually neces- 
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sary, but often enough an amateur grower 
astounds the flower world with a new va- 
riety that he grew in his own back-yard 
garden. Many of the most desirable roses 
were originated by amateurs who later 
sold the cuttings to commercial growers 
to be placed on the market. 

Amazing prices are paid for new flowers 
that take the public's fancy. Three thou- 
sand dollars a pound, and up, is cheerfully 
paid for the seed of some types of petunias 
that were created by re- 
sourceful plant breeders. 
The owner of a new variety 
can practically name his own 
price for several seasons. 



Imagination, observation and patience 
must be practiced by the successful hy- 
bridizer, according to John C. Bodger. 
who, with his associates, has developed 
dozens of new types of garden flowers. At 
his experimental growing grounds, at El 
Monte, Calif., Mr. Bodger described the 
methods by which new flowers are created, 

"Originating a new variety is such an 
exacting task," he said, "that it is well to 
confine your experiments to one strain. 
The possibilities of improvement are in- 



Hybrid Aster, Above, 
Bred from One Parent 
with Streamer Petals 
and the Other with 
Tubelika Petals 



finite, no matter whether you 
select a sweet pea or an or- 
chid. First of all, you should 
have a definite objective in 
mind. You may decide that a certain va- 
riety of sweet pea having a delicately col- 
ored blossom would be more popular if it 
had a taller, stronger stem. The next step 
is to select a good specimen of the sweet 
pea that you wish to improve upon and 
then hybridize it with another variety hav- 
ing the desired stem characteristics. The 
seed from this crossing will produce all 
sorts of combinations of the two parent 
plants, and among them you should find 
the exact combination you are seeking. 
But if the experiment is apparently un- 
successful, carefully save all the seed of 
this generation and plant them again the 
next season, as the ideal plant may not 
appear for several generations. 
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cannot cross plants of 
different races. Different 
varieties of zinnias may 
be crossed successfully 
and a new type may be 
originated, but a cross be- 
tween a zinnia and a rose 
would be a failure." 

A good example of the 
results of scientific hy- 
bridization is the early- 
blooming double cosmos. 
The original cosmos 
bloomed in the autumn 
and had a small flower. 
Year after year, cosmos 
that had larger flowers 
than the average were 
selected and were 
crossed with each oth- 
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Above, Placing Screens around 
Freshly Hybridized Flowers to 
Prevent Additional Cross-Polli- 
nation 



'Hybridizing, or crossing, may be used 
to originate varieties having new combi- 
nations or shades of color, new physical 
appearance, and new sizes. For instance, 
one of the newest hybrid varieties of as- 
ters has a head of closely bunched tube- 
like petals surrounded I)y a background of 
long, streamerlike petals. This is the re- 
sult of a cross between two distinct vari- 
eties, one of which had a flower consisting 
of the long streamer petals and the other 
a flower made up almost entirely of the 
tubflike petals. 

"Briefly, hybridizing consists of taking 
pollen from the stamens of one flower and 
placing it on the stigma of another flower. 
This is done in nature by the action of the 
wind and insects, but natural crossing is 
too haphazard for the scientific plant 
breeder. You should remember that vou 




— TYPICAL 
CROSS SECTION OF 
FLOWER BLOSSOM 



er until ultimately one seed, planted in 
New Zealand, produced a perfect double 
blossom. In the meantime, an early-flow- 
ering single cosmos was being developed 
in Germany through the same process of 
selection and crossing. The double cosmos 
was then hybridized with the early-bloom- 
ing variety. \'^arious shades of color were 
obtained by hybridizing with some of the 
original stock. The final result was a large 
double flower, in various colors, that 
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Steps in Placing Pollen from Blue and White Petunia on Stigma of 
Purple One, in Effort to Create New Shade 

blooms early in the summer. By hybridization, the most 
desirable characteristics of all the parents were combined 
in the one plant. 

"When you have decided to develop a new hybrid," says 
Mr. Bodger, "select a good example of the plant that you 
wish to improve upon and then choose a well-formed bud 
that is nearly ready to open. Cut away most petals so 
the interior of the bud is exposed. You will observe that 
all of the features of the fully opened flower are packed 
away inside the bud. The pollen-bearing stamens and the 
long thick stigma may be recognized at once. With a pair 
of tweezers or small scissors remove all of the anthers, 
which are the pollen sacks at the tips of the stamens. Then 
inclose the bud in a glassine paper bag or some other thin 
material so that no stray pollen from other plants can 
reach the stigma. 

"A day or so later you will observe that the stigma has 
taken on a sticky appearance. When this occurs, go to the 
plant that you have selected as the other parent and with 
a camel's-hair brush remove the pollen dust from the sta- 
mens of a fully opened flower. Dust the pollen lightly over 
the sticky portion of the stigma that you have kept inclosed 
in paper. Transfer enough pollen from the other plant so 
the stigma is completely covered. Then replace the paper 
bag around the bud and keep it inclosed until the plant has 
withered and the new seeds are ready to gather. Keep the 
seeds in a dry place and plant them the next season. When 
the new growth matures, you will find that, if you have 
done the work properly, the plants will have some of the 
characteristics of each parent. 

"Very few of the flowers will be alike, as most specimens 
will have different combinations of the characteristics of 
each parent. Select the plants that come closest to the ideal 
that you are seeking and save their seed and plant them 
again next year. Or, if you wish, you may cross the best 
examples of the plants again. 

"The offspring from such a crossing inherit the charac- 
teristics of the parents in accordance with a complicated 
formula known as Mendel's law. This is to the effect that 
the progeny of a crossing tend to exhibit the features of the 
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New Hybrid Varieties of Orchids Formed by Crossing 
Different Kinds of These Flowers 

dominant parent. When this .u;encration 
is crossed within itself, some of the off- 
spring \\ ill resemhle the dominant parent 
and the others will favor the other par- 
ent, in the ratio of three to one. \Vith 
this in mind, it is easy to realize that sev- 
eral generations must sometimes pass he- 
fore the plant you are seeking is created." 

Practically every present-day garden 
flower is the result of such selecting and 
hyhridizing. In its original wild state, the 
rose was a scrawny hush that had only a 
few small ilowers. The wild pea from 
which the present sweet pea was devel- 
oped had tiny hlossoms with little odor 
and scarcely any resemhlance to the cul- 
tivated flower. Floriculturists have de- 
veloped each original flower along the 
paths they think hest. One plant is given 
a longer stem, another a new color, and a 
third a different shape of hlossom. 

Sometimes nature develops a new flow- 
er of its own accord. The lucky grower 
who finds such a "sport" carefully guards 
it in the hope that it will be reproductive. 



Sports, or mutations, are thought to be 
the result of spontaneous jumps on the 
part of nature over several stages of plant 
evolution. In such cases nature accom- 
plishes within one season the same results 
that plant scientists would expect only 
after many years of work. 

The most recent mutation of importance 
is the double nasturtium, which in the past 
has never been reproduced from seed. In 
examining a field of single-flowered nas- 
turtiums several seasons ago, Bodger came 
across a double bloom that had apparent- 
ly sprung up without cause. The seed was 
carefully saved and planted the next sea- 
son. Many of the new plants developed 
double flowers, and the seed fronj these 
were saved and planted in turn, until he 
had acquired a sufticient stock of the true 
strain to place the new seed on the mar- 
ket. The double nasturtium is distinctly 
a new flower that has little resemblance to 
the single variety. The large blossom has 
more fragrance, grows on longer stems, 
and the plant develops a strong bush. 

As a suggestion to amateur hybridizers, 
one plant grower advises that new shades 
of color in the perennial scabiosa or pin- 
cushion flower would un(iuestionably be 
very popular. Practically all colors are 
obtained in the annual variety of the 
scabiosa, but so far, only mauve, lavender 
and white have been obtained in the per- 
ennial varietv. 



VIBRATION SPREADS CAR LIGHT 
OVER THE ROADS 



Light from auto headlamps can be 
spread over the road by installation of a 
vibrating reflector that fits on the light 

socket. The device 
consists of a coil 
with an arm ex- 
tending forward 
and ending in a 
sensitive spring to 
which a small sil- 
vered reflector is 
attached. This re- 
flector, which is in 
front of the light bulb, vibrates at the 
slightest movement of the auto, causing a 
vibrating beam to be thrown back on the 
headlight reflector. This results in a broad 
beam that covers the road. 






ft » POPULAR ]\#ECHANTCS ^ ^ 

All Thrills or Stunt? Flying in Captive Plane 



Outside loops, inside 
loops, barrel rolls, Immel- 
niann turns, wing-overs, 
inverted flying and vari- 
ous other difficult aerial 
acrobatics of advanced 
flying may be imitated 




Doing Acrobatics in Training Plane; Electric-Motor 
Driven Propeller Supplies Air Blast for Controls 



TINY WATER HAMMERS 

RUIN PROPELLERS ^^^4^ »J 

Constantly pounding at ships' 
propellers, thousands of tiny wa- 
ter hammers eat away bits of met- 
al, causing erosion and, finally, 
bending and failure. This ham-'i 
action is caused by minute bubbles 
^ forming in the turbulent regions adjacent 
:^ to swiftly turning propellers or turbine' 
blades in water. These bubbles often con- 
tain gas compressed as high as 15,000 
pounds to the square inch. Formed in 
areas of low pressure in the whirling cur- 
rents of the propellers, they are moved to 
regions of much higher pressure and col- 
lapse. Immediately, the water that has 
been held back by gas pressure in the bub- 
ble rushes forward to restore equilibrium 
This results in destructive hammerlike 



^It^ows on the propeller, causing a strange 
the plane responds to its controls in a -^"illness" in the metal. Even if the metal 



manner similar to a real airplane in flight 
The strong air blast generated by the pro- 
peller, which acts as a fan, gives the effect 
of "flying speed." Universal-joint sus- 
pension gives it complete maneuverabil- 
ity. The plane is used for instructing stu- 



does not break, a serious loss in efficiency 
develops because the smooth surface takes 
on the structure of coarse sandpaper. A 
way to stop the water hammers or to re- 
pair the damage caused by their pound 
is sought by/ 






are to be measured. The 
latter method permits the 
construction of more 
rugged instruments and 
also their operation at the 
bottom of deep, narrow 
pits, and in other awk- 
ward places. Such instru- 
ments have had consider- 
able commercial applica- 
tion in tlie measurement 
of movements in floors, 
pavements and piers, 
where only a small change 
can be tolerated. 



Baseball-Pitcfiihg Machine Which Delivers Balls for Batting Practice; the 
Robot Pitcher Can Be Used Indoors as Well as Outside 



ROBOT PITCHER THROWS BALL 
FOR BATTING PRACTICE 



Baseball is succumbing to the machine 
age and now a pitching machine has been 
built to deliver balls for batting practice. 
The ball is attached to a spring and whirls 
around an upright standard when struck. 
When the force of the blow is spent it is 
served again to the man with the bat. The 
robot pitcher can be used indoors too. 



ELECTRIC SCREEN 
FOR HOME ADDS 
TO COMFORT 

Designed to prevent 
chilliness in the home or 
office, an electric screen 
that holds heat equal to 
that of the human body 
has been constructed by the Westinghouse 
Electric and Manufacturing company. 
Technically, the sensation of cold is the 
result of excessive loss of body heat, and 
this screen is so wired that it is impossible 
for a person to lose any heat by radiation 
toithe screen. This results in a feeling of 
warmth, cyeniN chilliii'^ officaor Imme air. 




EARTHQUAKE TO BE PREDICTED 
^^<^ BY USE OF "TILTMETER" 

I Earthquakes may be predicted, subter- 
ranean shifts of material before volcanic 
eruptions detected, and other small but 
important shifts in the earth's surface ob- 
served by means of delicate instruments 
known as "tiltmeters." These instruments 
depend on one of two general principles : 
Either they measure the tilting of the 
earth's surface by the change in position 
of a delicately balanced pendulum, or they 
make use of the interference of light re- 
flected from two nearly parallel surfaces,, 
one of which is a liquid naturally main- 
taining a horizontal position in response 
to the pull of gravity, while the other is 
\ A secured £to the roclc^vho^ nipvements 




Heated to Body Temperature, Electric Screen Shields 
Two Persons from Ofi&ce Chill 
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Huge Puzzle Map Helps Teach Geography 




Top, Each Member of Geography Class Is Holding a Piece of the Puzzle, Labeled with Name of State Whose 
Shape It Refcemblea; Bottom, Puzzle Is Assembled into Map of U. S. 



I n Shape It RefeembljCa; Bottor 

Cut into pieces like a puzzle, a lai^e ^ng gasoline, for instance, as tubing to 
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map of the Un^ited States is helping teach 



me 

geography in an Oregon school. Each 
piece of the map is a state, its size being 
in proportion to other states. When the 
pieces have been fitted together, the map 
is thirty-six feet by nineteen feet in size. 



"RUBBER" MADE OF CHEMICALS 
UNAFFECTED BY SOLVENTS 

Many commercial applications have 
been found for a rubber substitute made 
of chemicals which is unaffected by sol- 
vents and has several other advantages 
over the ordinary article. It has been 
widely used in the automotive field be- 
cause of its resistance to the deteriorating 
action of most g*s£s and liquffls, inch 




convey gas to the carburetor, and for cov- 
ering ignition wires as a protection against 
oil. It also has proved satisfactory as a 
paint-spray hose, and as gaskets for elec- 
tric refrigerators. The substance is known 
as "tliiokol^' and has the appearance and 
other characteristics of rubber, although 
none is used in its preparation. The raw 
product is similar to crude rubber and, 
like rubber, it is compounded and vulcan- 
ized in processing. When in contact with 
oils, its physical properties are superior to 
the best grades of rubber, tests have indi- 
cated, and, unlike rubber, it does not lose 
its tensile strength when immersed in gas- 
oline, nor does it age or perish in storage, 
nd oxygen does not appear to affect it. - 
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Running over Railroad 
Ties on Suner-Balloon 
Tires with Milk Bottle 
Stationary on Roof 



jOACK a few years 
ago, when a car- 
toonist sought to con- 
vey the impression of 
the ultimate in motor- 
ing opulence and lux- 
ury, he pictured a car 
mounted on big, fat 
tires — huge dough- 
nuts. Now, those 
"blimp tires" have be- 
come a reality. In Ak- 
ron, Ohio, tire capital 
of America, it is pre- 
dicted that, within the 
coming year, thou- 
sands of motorists will 
be riding on tires with 
about twice the air ca- 
pacity and about half 
the air pressure of the 
present balloons. And. 
within that same time, 
they say, practically all 
automobile manufactur- 
ers will offer these ele- 
phantine "shoes" either 
as standard or optional 
equipment on their cars. 

This new tire develop- 
ment comes, literally, out 
of the air. For. it was in 
aviation that the need of 
a tire of large cross sec- 
tion and low pressure 
first developed. Planes 
equipped with conven- 
tional high-pressure tires 




By MORGAN 

were seriously handi- 
capped by soggy land- 
ing fields. Both in tak- 
ing off and in landing, 
pilots were harassed by 
the fear of "nosing 
over" and cracking up. 
Emergency landings 
were just what the 
name implied, partic- 
ularly in wet weather. 

The tire manufac- 
turers came to their 
rescue. New tires were 
evolved with greatly 
increased air volume 
designed to operate at 
greatly reduced pres- 
sures. Wheel sizes 
were radically reduced 
— in some instances 
eliminated entirely. 
Airplane take-offs and 
landings became safer 
and surer in all kinds 




Center. Airwheel on Plane Ab- 
sorbing Shock of One-Point 
Landing ; Below, Plowing on 
Airwheels 



210 



W. GIBNEY 




of weather, and more comfortable 
for tlie passengers. Emergency 
landings lost most of their haz- 
ards, for the "air pillows" made 
possible safe landings even in cul- 
tivated farmland. In 
their application to mo- 
tor cars, the blimp tires 
perhaps may be most 
easily described as an 
extension of the bal- 
loon-tire principle. In 
effect, they bear the 
same relation to bal- 
loons as balloons bore 
to the high-pressure 
tires of a dozen years 
ago. And, too, they of- 
fer the same type of 
problem both to tire 
manufacturers and to 
automobile designers. 
Considering the fact 




Above, Preparing for Shot- 
gun Test: Left, Blowing 
Out Tire with Gun at Sixty 
Miles per Hour 



that years were re- 
quired to develop bal- 
loons to their present 
state of performance 
efficiency, it is scarce- 
ly to be expected that 
the first super-bal- 
loons "hot off the 
fire" would attain 
perfection. 

Some of the early 
designs gave evi- 
dence of a hinge 
point at the shoul- 
der. Others showed 
rapid tread wear. 
On a car not designed 
for these ultra-fat 
tires, there has been 
a rather pronounced 
speeds; stfcrint; ef- 
fort has been increased particularly at 
very low speeds, turning radius has been 
increased somewhat, and the spring — 
shock-absorber — tire balance is somewhat 
upset by doughnuts. Intensive research 
seems to prove that pressures as low as 
ten to twelve pounds are impractical, and 
the recommended pressure has been re- 
vised to sixteen to twenty pounds. 

Adapting future motor cars to the new 
tires, however, is a relatively simple engi- 
neering job. With their balloon-tire ex- 
perience as a working basis, engineers have 



Left, Slowing Down after 

Blowout with Flat Tire, but 
Car under Control 

"float" at maximum 
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Top, Riding the Sand on Super-Balloons; the Car at Right Is 
Equipped with Ordinary Tires; Bottom, Car with Super-Balloons 
Forced off Road on Soft Ground Proceeds without Difficulty 





but to develop and refine existing design 
to make today's motor cars fit tomorrow's 
tires. 

Most conspicuous of the advantages of 
the new tire is improved riding comfort. 
Take a ride with one of the tire-test driv- 
ers whose job consists in giving these tires 
"the grief." He'll convince you in a hurry 
of their contribution to riding comfort — 
and other things. 



Your ride starts over a rough brick 
pavement, the type that would keep your 
own car in a constant jiggle. Yet these 
air pillows absorb all trace of roughness. 
It's a revelation in riding ease and you 
say so, but the driver only nods and 
smiles : "You ain't seen nothing, yet." 

Across a set of car tracks, but no jarring 
jolts; you hear the soft plunk of the tires 
striking the rails, but that's all. 

The car turns off on a rutted country 
lane, the kind you'd usually travel miles 
out of the way to avoid. The driver tramps 
on the accelerator, the speedometer needle 
swings around. Your hair rises under your 
hat as the driver, with seemingly maniacal 
carelessness, weaves back and forth across 
the wheel tracks that you have learned to 
respect and fear. Here is a situation 
built-to-order for trouble, you think, yet 
nothing happens. Close your eyes, and 
the rough lane seems a well-maintained 
gravel road. 

Off the byway onto an asphalt highway. 
Look and you see that it is suffering from 
that familiar malady known as "wash- 
boarditis." But you have to look to know 
it. You can't feel it. Whereas with thirty- 
five or forty pounds of air pressure, your 
wheels would be bouncing from bump to 
bump — and you'd be fighting the steering 
wheel for dear life — with only eighteen 
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pounds of air pressure, the tire literally 
swallows the irregularities without losing 
road contact. 

"Notice that road shoulder," suggests 
the driver. You do. and you're mighty 
glad you're on the road. At the edge of 
the pavement, there is a drop of perhaps 
two inches and beyond is soft, loose gravel 
and sand — just the sort of spot that brings 
headlines: "Forced off Road, Car Turns 
Turtle." And, at that moment the fiend at 
the wheel swings over into that deathtrap. 
Fortunately it's all over before you can 
think about it. Off the edge of the road, 
onto the treacherous shoulder, back up 
over the lip of the pavement and on. 

"Nothing to it," admits the driver, "but 
it's a thrill the first time." 

You look back. The big flabby tires 
have scarcely left a track in that "soft 
stuff." The route lies past the Akron air- 
port. Suddenly the driver swings oft' the 
road and stops. 

"Over there's a sample of what these 
tires have done for aviation," says he, 
pointing. 

•"Over there" is a mail plane stuck in 
soft ground. Airport attendants are tug- 
ging at the wings to release it. The pilot 
is "gunning 'er," propeller futilely clawing 
the air in the effort to pull out. As you 
Avatch, a giant tri-motor passenger plane 
ambles across that same soft spot, leisure- 
ly picks up speed and drifts oft' into the air. 

(Continued to page 126A) 





Slashing Hole in an Airwheel Tire to Test the 
Effects of a Blowout of Such a Tire 




Slashed Tire as Plane Taxies along the Ground; 
Compare with View of Tire Below 




Through Centrifugal Force, the Slashed 
Tire Fills Out ; Left. Airwheel for Planes, 
the Basis of Super-Balloons for Autos 
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for a world's fair at Bar- 
celona, Spain. 



TALKING SCALES TO 

TELL YOU YOUR 
^^(^0 WEIGHT 

^ Weighing machines 
I that talk are telling what 
^ Europeans weigh, instead 
of pointing to a figure or 
releasing a printed card. 
Application of the "talk- 
ie" to this field has been 
accomplished recently. 
R. VV^-Sil lith. of the U. S. 
bureau of staj xxi-ajrt^s. in 
annoilrTcing the "talking" 
scales, predicted a possi- 
^ ble extension of the idea 
to include the detection 
of slugs and counterfeit 
coins, after telling how 
various machines test 
every coin dropped into 
then;. - - ^ 



IG WITH 



Lights Playing on Water Cascading down This Man-Made Waterfall Pro- 
duce a Rainbow at Night; 1,200 Lamps Are Used 



m- is painted at 



act 



n Michigan 



LIGHTS ON MAN-MADE CASCADE 
COLORED LIKE ^INJPOW 

Every color of the rain 
night on a man-made cat 
by automatically controlled liglits. The 
eleven cascades are lighted by 1.200 lamps 
set under the crest of each fall. Enough 
water to supply a city of thirty thousand 
flows over the concrete falls each hour, 
3.000 gallons being used in that period. 
The cataract is 500 feet long, sixty feet 
wide and has a fall of sixty-four feet. Wa- 
ter flows from the foot of the last cascade 
into a system of lagoons in the park sur- 
rounding the falls. The project is the sec- 
ond of its kind, the first having been built 



PLUG WITH FUSES 
GUARDS HOUSE 
^(^^Q CIRCUIT 

P/reventing the blowing^ 
out of fuses in the house 
circuit, a three-way elec-" 
trie outlet plug with its, 
own fuses has been pro- 
duced. All trouble is lo-' 
calized. If faulty appli- 
ances blow out the fuses,* 
they can be pushed out of their sockeYv^ 
with a match and replaced quickly, savirn^Ji 

a trip to the base- 






ment or wherever » 
the house circu 
fuses are locate( 
In addition, onl\ 
lamps plugged ii 
at that particula 
outlet are dar 
ened. There is 
nothing to take' 
apart, and no liv 
wiring to touch in 
replacing the' 
blown fii3es 

i. /W 
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COLDS LAST LESS THAN WEEK 
BUT GIVE LONG IMMUNITY 

If you've just had a cold, you'rel'n/i^iune 
for three months. And you cannot have 
another cold unless you contract it from 
some other person. These are some of the 
findings of Dr. Wil son G. Smillie. of Har - 
vard University, who points out that the 
comniQii— rottF lasts only three or four 
days. Exfjeriments in isolated communi- 
ties sllow that colds are not serious, but 
th^ seem to pave the way for secondary 
kifections, such as bronchitis, sinus and 
ear troubles, and pneumonia. 

ANY HOT-WATER TANKT TURNED 
INTO AUTOMATIC SYSTEM 




0 



Any ordinary upright hot-water tank 
with a gas heater is easily converted into 
an automatic system with the aid of a kit 
now offered. This kit includes a thermo- 
stat, safety pilot, pilot tube and an insu- 
lating cover for the old tank. The instal- 
lation is simple as all of the old equipment 
is saved, and hot water is provided as 
needed at only a fraction of the cost of a 
new storage system. Insulating jackets 
are provided for twenty, thirty and forty- 
gallon tanks. , I f\ 

A a/ ^ m^ 





Vacuum Cups oft His Shoes Hold This Man to a Glass 
Plate as He Is Pulled along a Cable 



HUMAN FLY ON ROPE 
UPSIDE DOWN-' 



Like a tiy anibliuff^cross ^ceiling, a 
stunt mail — ffT'^Los Angeles recently 
"walked " a cable upside down nearly 400 
feet above the street. The secret of the 
feat lay in the shoes, which were fitted 
with rul)l)er suction cups for soles. He 
planted his suction-shod shoes on the un- 
derside of a glass plate and was towed 
along a cable by a rope from a radio tower 
at the top of one lofty building to another 
tower atop a structure in the next block. 



Installing Insulating Jacket around Hot-Water Tank 
ijaertf It to Automatic System 



BIRD HOUSE LIKE A STREET CAR 

IS BUILT FROM SCRAPS / 0 ^ ^• 

Resembling the Toonerville Trolley of 
Fontaine Fox's comic strip, a bird house 
has been built of scrap wood and metal. 
It has forty-five "apartments" for martins, 
three at the top, eight on each end and 
thirteen on each side. Weighing 125 
pounds, the house is four feet long and 
three feet high and is made so that it can 
be taken apart for cleaning. It rests on a J 
pole twenty-five feet high, clK. ■^r^-^^Vv^JL'^L' 
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This De-Xuxe HTghway/Pullman Seats Eight 



tion to the two in the driver's space. Two 
more scats may be added. The car is 
equipped with radio, electric fans, special 
lights, bookcase, wardrobe and dressing 
table. Sliding screens are provided for 
the windows, and two partitions are also 
fitted in to slide back when necessary. The 




Two Views of the Highway Parlor Car Which Accommodates Eight Persons and Is Equipped with Radio, 
Electric Fans, Special Lights, Bookcase, Wardrobe and Dressing Table 



Flivver tourists who rattle across the 
continent would think they were dreaming 
if they saw the de-luxe eight-passenger 
motor car the body of which was designed 
by a Grand Rapids manufacturer, John 
Thomas Batts. This car weighs 6,600 
pounds. There are four cushioned seats 
in the passengers' compartment, in addi- 



inventor decided against cooking in the 
car. He is particular about his menu and 
didn't want to carry a chef along, too. 
The body is completely insulated. Spe- 
cial stop and turning lights, front and rear, 
and nickelplated panels in front make the 
car easily visible at all times. Mr. Batts is 
a successful inventor. 



COLDEST DAY FORMS LESS ICE 
^ •i'J BECAUSE OF FOG 

\) Less ice forms in extreme cold weather 

than when the air temperature is twenty 

ior thirty degrees higher. Fog, says Dr. 
W. J. Hu mph reys, of the U. S. weather 



bweawrTs respoli sp^ for this nature puz- 
CO zle. When the thermometer reads twenty 
or thirty degrees below zero, fog is most 
^\likely to iorm over water. Since it de- 
creases Jnie radiation of heat from the ice 
' surfa^ fog keeps tl^e^ice warm, deposit- 



ing over the ice an insulating sheet of fine 
snow that helps hold in the "warmth" of 
the frozen water. And during extremely 
cold weather, there is likely to be little 
wind to sweep the ice clean. In conse- 
quence, a relatively small amount of ice is 
formed. When the temperature rises to 
■zero, however, the atmosphere is less fog- 
gy, and the ice, without any insulating 
cover, loses heat rapidly. This causes new 
ice to form at a faster rate, bearing out 
the fisherman's saying, "the colder the air 
the thinner the ice." 



Cl; 




HOME FUSES REPLACEl 
BY AUTOMATIC 

SWITCH /^^^fS" 

Replacing fuses and eliminating 
the dangers of overloaded electric 
circuits, an automatic switch has 
been devised by Westinghouse to 
guard against fire. All the house- 
holder needs to do is to relieve 
the load on the interrupted cir- 
cuit, flip the switch back to the 
on-position and service is re- 
sumed. An electrician is not need- 
ed, because there is no danger of 
touching a live wire, no replaces 
are necessary and no pennies or 
hairpins can be used as substitutes 
for blown fuses to endanger the 
home. Added to the safety factor 
is the simplicity of restoring serv- 
ice and the elimination of fuse- 
replacement costs. 
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HAMMER FEED M! 
RUN BY FARM TRACTOR 

Hay, fodder or grain can be 
ground into feed for cattle by a 
small mill that can be set up eas- 
ily on the farm. Power may be 
supplied by the farm tractor or by motors 
of similar size. The mill prepares the feed 
for sacking and storage until needed. 





each Tree Recently Granted a Patent; It Is Inclosed in 
Cage to Prevent the Theft of Shoots 

PATENT PROTECTS FRUIT TREE 
BEARIN^^^gl^NT JEAJgES 

Incased a wire cageto prevent the 
theft of prejpagating shoots, the first fruit 
tree to be/protected by patent is growing 
giant peaches on a farm near Louisiana. 
Mo. Under the plant and tree-patent law. 
protection has been given to the owners 
of this tree, a hybrid obtained by crossing 
two peach varieties. The peaches are free- 
stones, some of them four inches in diam- 
eter and weighing nearly a pound each. 



TEN THOUSAND HOURS IN PLANE 
^ RECORD OF FIVE PILOTS ^ 

Five of the 6.929 transport pilots in the 
^r?~L'nited States boast more than 10,000 
fours in the air each, and 281 between 
5,000 and 10,000 hours, department of com- 
merce figures reveal. The five pilots are 
E. Hamilton Lee, of Omaha; James H. 
Knight. Chicago; Clyde Pangborn, We- 
„ natchee. Wash ; Ralph F. Thomas, Ak- 

[his Mill for Grinding Feed Is Operated by Tractot^^ j t-j rr i -^1. 

\ ^ ^ or Farm Engi?M!< TOD, and Edwin K. Jaquith,, 




7<7^ Jiectt aJ.^^^ tiu^:cl 
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INFLATED MITTS FOR SWIMMER 
KEEP HEAD ABOVE WATER 



MECJIANICS Q 

and easy method of testing the soil. Her 
is a simple test: Mix a small quantity oi , 





soil with four times its volume of pur^^ 
V. ^Sv^^^^^^*"' ^ bottle, and allow it to settle 
J T^IP'' t^^'o or three hours. On a porcelain' 
^ «J or enamel slab p lace a -ilrap— oi-a^dilutc 



a-^iu 
purp le indicaXor 




SQjMtTUTf of b rtTmcresol 
dd to this five 



o ten dropsoT the clear 
est water from the soil bottle with a med 
cine dropper. If the mixture on the slalT 
turns a distinct purple, the soil is neutraLX 
If the color is brownish, the soil is slight^N 
ly acid, and if yellow, the soil is highly 
acid. The indicator solution is easil 
obtained, from drugstores or chemical 
houses. Plants that require a neutral soil 
will fail in a soil showing a yellow test. 
Lists have been prepared by agricultural 
authorities to show what kind of soil 
best for a particular plant. 



Inflated Mitt Is Strapped to the Arm; Bottom, Boy 
Learns to Swim with the Mitts 



PASTE FOR ENAMEL FIXTURES 
^ c^OTECTS THE BATHROOM 

fcnamel surfaces of bathroom fixtures 
can be protected from scratches and other 
damage during building and repairing 
work by covering them with newspapers 
and a new paste. This paste, which comes 
powder form, is removed easily with 
water after the workmen have finished. 
The protective coating of newspapers 
withstands all common abuses, and the 
l)aste is apjjjjed wjth i ])rush. 




Offered as an aid to swimmers or those 
learning to swim, inflated mitts that are 
strapped to the back of the arm and hand 
will keep the entire body afloat. The out- 
fit, made of rubber, is said to be more ef- 
ficient than life belts, since it keeps the 
head above water even though the wearer 
is in an upright position. Arm movements 
are not impeded. It is possible to practice 
any stroke with freedom. Long-distance 
swimming is made safer, the mitts giving 
the wearer a chance to rest and keeping 
him from sinking if seized with cramps. 



CHEAP WAY TO TEST ACID SOIL 
^^ HELPS GARDEN MAKER 

10 

1 Many a garden maker is puzzled over 

the expert's advice on what to plant if soil 
is acid, because ther&jhas been no cheap 




Newspapers to Protect Enamel Fixtures from Damage 
Are Held in Pl^ce^by 9#s^ 



/t Are neia in 




On the Bridge in a Storm 



By JOHN MACNEAL 

/^UR great liner feels her way 
down the channel and points 
her nose to the sea. Three thou- 
sand miles of watery track lie hc- 
tween her and New York, whither 
she is hound hy way of Halifax, 
N. S., and where most of our sev- 
eral hundred passengers will dis- 
em'hark. 

Unconcernedly they have 
booked rooms in this super-hotel 
which combines magnificence of 
accommodation with transporta- 
tion. Dancing, dining, hiking, 
tennis, swimming, cards, smoking, 
drinking — as varied and scintil- 
lating as life ashore — proceed on 
board. 

Up on the bridge, the officers 
pursue the monotony of guiding 






Top, Lookouts Peering into the Gray Gloom Ahead during a Gale; Below, Heavy Seas Viewed from the Deck 
of an Ocean Liner Which Is Plowing through the Mountains of Water 
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Members of Crew at Their Posts in Control Room during a Storm; Note the Many Mechanical Aids and 
Instruments Which Add Greatly to the Safety of the Modern Ocean Liner 



the ship across the miles of open sea. Five 
days out, all this changes. The sky grows 
overcast, the wind freshens from the 
southwest. The sea turns back a snarling 
white lip here and there. It is colder and 
cheerless, and the liner goes slowly and 
in difficulty. 

Life seems drained away from the body 
of the ship. The public rooms are empty; 
there seem too many waiters in the great 
salon where the strains from the or- 
chestra clash feebly against the straining 
groans of the liner's fabric. But up above, 
the brain of the ship has become alert. 
Two officers of the watch, both (jualified 
master mariners, are on the bridge. Fol- 
lowing a consultation when the weather 
changes, the junior officer telephones the 
captain, suggesting the advisability of 
slowing down to avoid damage to the ship 
from pitching and pounding and the 
breaking of heavy seas over the foredeck. 

In a moment the captain appears on the 
bridge, thrusting his arms into his oilskins. 
For a moment he pauses in the chart 
room, glancing at the barograph, where 



the steep drop in the thin red line tells 
him how rapidly the glass has fallen. Com- 
ing into the pilothouse, he orders half 
speed, and the telegraph clangs as the 
quartermaster rings the order down to the 
engine room and, when it is repeated 
back to him, reports, "Half speed it is, 
sir." 

By now the great gray seas are rising in 
towering mountains over the ship, threat- 
ening to break inboard and engulf her. But 
as she gradually slows up, the riding be- 
comes easier, she ceases to bump heavily 
into each oncoming monster and rises and 
falls more gently as the seas pass under 
her. 

The captain goes out to the weather 
corner of the bridge where the senior offi- 
cer, with rain and spray dripping from his 
oilskins, peers into the gray gloom ahead. 
He has to shout to make his voice heard 
above the roaring of the wind, "Glass still 
falling, it's going to blow harder yet." 

The junior officer in the pilothouse su- 
perintends the work of the quartermasters 
at the wheel and telegraph. 
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Suddenly from out of 
the grayness rises the 
towering white-topped 
crest of a giant sea. For 
a moment it hangs over 
the ship, then, with the 
rending crash of hundreds 
of tons of falling water, 
it hreaks inboard over the 
foredeck. A seething mass 
of water rushes aft along 
the deck, burying winch- 
es, ladders and hatches 
from sight while the 
whole ship trembles un- 
der the impact. 

"Stop her," calls the 
captain. 

Again the telegraph 
clangs, the order is passed 
to the engine room and 
repeated back to the 
bridge, 'All stopped, sir." 

With her engines si- 
lent, the ship lies rolling 
to the mighty swell that 
comes up under her port 
bow, but shipping no 
more water. At last the 
tarpaulins emerge from 
the turmoil and the cap- 
tain breathes a sigh of 
relief as he sees that no 
hatches are stove in. 

"Slow ahead, forty rev- 
olutions." The telegraph 
is moved to slow and the 
order for forty revolu- 
tions passed down the 
telephone. Watching the 
indicators which tell of 
the first movement of the propellers the 
junior officer reports, "Engines going 
ahead, sir." 

Then, over the sea to the sou'west, can 
be seen steadily advancing toward the ship 
the clear outline of a fierce squall. 

"Shift of wind coming." shouts the cap- 
tain, but hardly has he spoken when the 
squall strikes the ship and the men on the 
bridge are blinded by hail and spray. 

"She's not steering, sir," shouts the jun- 
ior officer from the pilothouse. 

"Full ahead starboard, stop port." To 
the quartermaster at the wheel, "Hard 
astarboard." 




Junior Officer Turning the Small Brass Handle That Closes the Hydraulically 
Operated Watertight Doors during a Storm 

Watching the gyro repeater, the junior 
officer reports that she is coming back to 
her course. 

"Half ahead starboard, slow port." 
The squall passes as (|uickly as it came, 
leaving the wind blowing hard from the 
nor'west with the sea confused and dan- 
gerous. When the ship is again steadied 
on her course, half speed is ordered. 
"The glass has started to rise, sir." 
"First rise after low indicates a stronger 
blow," mutters the captain, quoting an old 
seaman's adage. "We'll probably get some 
snow with it, too." 

True to his prediction the snow comes 



c 
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Top, Heavy Seas Breaking over the Foredeck ; Below, an Officer 
Listening on the Submarine Telephone 



in blinding flurries, and it is worse than 
fog, for it not only robs the navigator of 
his sight but deadens the sound of fog- 
horns and sirens as well. 

"Close the watertight doors, start the 
whistle, double the lookouts," orders the 
captain. 

With eyes strained and ears keyed to 
catch the sound of any fog signal, the cap- 
tain and officers gaze ahead into the white 
blanket of falling snow. Soon they them- 
selves look like white-shrouded figures. 



For weary hours, as the ship 
rises and falls to the great surge 
of the seas, this ceaseless vigilance 
is maintained. At the end of each 
four hours' watch, the officers and 
quartermasters are relieved; but 
not so the captain. The day passes 
and darkness falls, yet for him 
there is no rest; upon him de- 
volves the ultimate responsibility. 
Another day breaks to shovv a sea 
gray and cold and cruel with the 
driving snow sweeping across the 
swells. 

"Get the average revolutions, 
and I'll work up a position," says 
the captain. 

The information is telephoned 
up from the engine room. "Sixty 
revolutions, there'll be fully twenty-per- 
cent slip with this heavy pitching. What 
speed is that ?" 
"Nine knots, sir." 

"Right. Keep an eye on her," to the 
senior officer. "I'm going into the chart 
room. Stop her at once if you hear any- 
thing blowing." 

"Aye, aye, sir." 

Together the captain and the junior of- 
ficer go into the chart room and work up 
a dead-reckoning position which the cap- 
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tain plots on the chart. "Hni, should be 
near the edge of that fifteen-fathom patch. 
See what water you've got." 

The junior officer reaches up and takes 
the control switch of the submarine sig- 
nal fathometer. Almost immediately a 
finger of light points to the figure twenty- 
five on the indicator. 

"Let me know when you get fifteen 
fathoms, then we can steer straight for 
Chebucto Head," orders the captain. 

Flashes of light continue to appear on 
the face of the indicator pointing to vary- 
ing figures, suddenly one points to the 
fifteen-fathom mark. When this is report- 
ed, the captain alters course for Chebucto, 
the headland which guards the entrance 
to Halifax harbor. And after running for 
some hours on this course, still in blind- 
ing snow through which they cannot see 
half a ship's length beyond their own 
stem, the junior officer, listening on the 
submarine telephone, reports that he can 
hear Sambro light vessel's oscillator. 

A radio bearing is taken of the lightship 
and the distance from it is obtained. The 
resulting position proves the ship to have 
been set down to leeward of her course 
so she is hauled up and again headed for 
Chebucto. The fathometer is kept operat- 
ing and the depth of water under the ship's 
keel reported every few minutes. 

At last, getting close up under the lee 
of the land, the sea gradually moderates, 
though the gale continues, to blow and 
snow to fall. Then, fine on the port bow. 
is heard a familiar foghorn, giving four 
long blasts. 

"That's the pilot cutter. Stop her. 
Steady as she goes." 

Suddenly the white shroud is cut by the 
thin line of masts, a slim dark hull ap- 
pears. It is the little auxiliary schooner 
in which, through the worst of Nova 
Scotia's bitter weather, those hardy Blue- 
nose pilots meet the incoming ships. 



-lb- 



CLOCK WITH SINGLE HAND 
SHOWS CORRECT TIME 

Containing an oblong face and 
only one hand, a clock invented 
by an Ohioajn nevertheless gives 
the time^ar^/accurately as a two- 
hantLtimepiece. The single hand 
dogfs not rotate hut mo^es arojind 

/via)* 





This Clock Has Only One Hand Running around a 
Little Track, but It's Accurate 

an oval track, making one complete revo- 
lution every twelve hours. Minutes are 
marked between the hours, so that the one 
hand also shows the minutes after each. 



FIRE ENGINE OF BABY-CAR SIZE 
FIGHTS FLAMES EFFICIENTLY^ 

Mounted on a "baby auto" chassis, an 
efficient fire-fighting truck has been de- 
veloped in England^ A nine-horsepower 
motor drives thc^igine at fifty miles. 




yrhijl Fire Engine Irfsiall but /Efficient / _ 
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Foreground Shoots 
Tower 01 



Cable 



Canyon 




COASTGUARD GUN AIDS LINEMEN 
' IN CANYON COUNTRY 

Shooting- a line from one tower to an- 
other across deep canyons, a coast-guard 
line gun was used in sti^n^^ing-^ipwer ca- 
--Wes in CalifuTTrta^ Since the rough coun- 
try was in a national park, the trees could 
not be removed from the path of the line. 
A projectile made of old shafting with an 
eyebolt was attached to a manila rope. 
When the projectile was fired, it pulled 
the rope to a distant tower. Then the cable 
was attached to the end of the rope, hauled 
in by linemen at the tower and made fast. 
The longest span was 1,200 feet. The 
gunner became so expert that he frequent- 
ly succeeded in landing the projectile and 
rope across the arms of the tower that 
was his target. Besides saving the land- 
scape from being disfigured, the expense 
of clearing a path through the trees was 
eliminated. 

\ 



FORTY YEARS' SOIL 
WASTED IN ONE 
BY MAN 

Rich topsoil that nature 
needs forty years to build 
up is wasted in a single 
year by man's failure to 
guard against erosion. 
Art hur M. Hvde, se rro- 
tary of a gricuj tyx^^ays 
that, a^e^o r d In g to ex- 
perts, it takes nature not 
less than 400 j'ears to 
build one inch of topsoil 
characteristic of the roll- 
ing parts of the corn belt. 
By planting Corn contin- 
uously in that area, man 
has permitted erosion to 
remove that inch of soil 
in from ten to fifty years, 
depending on the steep- 
ness of the slope. Man 
has caused this, says Sec- 
retary Hyde, by cutting 
forests from large areas, 
burning the ground cov- 
er and exposing the land 
to the washing of surface 
water. In addition, he 
overgrazes the original 
prairies and, by destroy- 
ing much of the vegeta- 
leaves the soil to the mercy of run- 
ning water. Slopes are plowed against, 
rather than with, the contour of the land. 
Two sets of consequences ensue, Secre- 
tary Hyde points out, one affecting soil 
fertility and the other the water supply. 
Erosion removes not only the fertility of 
the soil but removes the soil itself. As 
the humus covering and the moisture re- 
serves of the soil are lost, fertility on the 
farm and carrying capacity on the range 
disappear. The tillable areas decrease be- 
cause of gullying, and the expense of cul- 
tivation increases where erosion has be- 
gun to divide fields into plains and val- 
leys. In many parts of the United States, 
from two to ten feet of topsoil have been 
removed in less than thirty years. All 
crops in this country annually remove 
about six billion pounds of plant food 
from the soil. Erosion annually removes 
about twenty-one times as much. In some 
parts of the country, the situation is crit- 



tion. 
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ical, Secretary Hyde says in wWning that, 
unless immediate steps are taken to retard 
erosion, the United States will have great 
barren regions similar to those in famine- 
stricken China. ^ / 

BABY CRANE FOR BOAT MOTORS 
LIFTS BIGGEST OUTBOARD 

Weights up to 300 pounds can be han- 
dled easily by a miniature crane designed 
especially for transferring the largest out- 
board motors to and from boats. Few out- 
boards weigh more than 200 pounds. The 
crane, which is fastened to the dock, is 
worm-geared at twenty-to-one and has a 
boom that swings in a seven-foot circle. 
The highest point of the boom is five feet, 
three inches above the dock and it can be 
lifted from the mast for winter storage. 
Two of the "baby'' cranes mounted on the 
edge of the dock can be used as davits to 
haul up boats weighing 600 pounds. 



"FLYING 

Shot uito the air by a toy 
pistol, a top that flies and 
then' spins on the floor or 
ceiling has been introduced. 
The pistol sends the top sev- 
enty feet into the air. Re- 
volvin.tr at high speed, the 




TOP" SHOT INTO 
BY TOY GUN 
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UNUSUAL USE OF FENCING^/x 
PROTECTS AIRPORT^ / / U 

When a new dumping location was 
opened near the Newark. X. T. . airpor t, it 
was found that the prevaiJiHr^ westerly 
winds caused quantities^i&f^aper and oth- 
er refuse to be scattf^fecl over the landing 
field and runwav^^^o prevent this, a high 
fence of fine-nresh wire was erected be- 
tween the ai/port and trash heap. Tlic 
fence serves 4^ a barrier tt)r tV>e /lel)ris 




Discharged by the Spring—- 
Pistol. This -Tap I*-^::lFr 



ed High into 
Girolike 



le Air by 
lades 



toy bounces lightly away from any object 
it touches, preventing damage when flown 
indoors. It is round, with lifting blades 
like an autogiro plane. 




<iQOLD IS TREATED AS SYMPTOM 
INSTEAD OF DISEASE ^ 

Common colds are now being consid- 
^*iered as a svmptpm-^rather than as a dis- 
-.(iease. The joufnai-er the American Chem 
ical societv>fe a.\-s that experimetL t-iwtit!aTes 
tliat whciyvitamin deficiency is overcome, 
the cold /lisappcars. Just as a headache 
'■■MK^i <^ ^ symntom, it is suggested that a cold 
likewise/nay be a sign indicating infection 
TL^ of tonsws or sinus, an acid condition of the 
i systen/ or a decrease in the defenses of 
^ the bpdy due to insufficient vitamins. 
■ While vitamins may not be anti-infective 
ageris, it has been suggested that infec- 
tion/may follow the weakening of the tis- 
sues due to a vitamin deficiency. 




Wire Fence Erected between an Airport and a Dump- 
.ing Location to Keep Refuse OilXanding Field 



C-fniong people over ninety-nine years 
ol(i, there are nearly three women for ev- 



ert man. 
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Machines '-Masters 




By GEORGE W. GRAY 




/ 

save in checking disease/ he does not think 
that science and engineering have benefit- 
ed man. 

"Will any student of history agree that 
the inhabitants of an American city are on 
the whole happier than those of a Greek 

or a Babylonian ,c i t y 
of the past ?" asks Doc- 
tor Mees. In those 
davs there was more 



r. Karl T. Compton 



■|\/f AtJlilNES, which owe ex- 
^ istence to their power to 
serve human wants, are now 
accused of turning the tables 
on man. They are held respon- 
sible for unemployment and all 
the ills which today afflict the 
world. 

A recent suggestion of this 
point of view comes from Dr. Raymond 
B. Fosdick. of the Rockefeller Foundation. 
"Our machines," he says, "have fastened 
themselves on every detail of our lives. 
They have called into being millions of 
people who otherwise would not have 
been born. For these hundreds of mil- 
lions they are the sole means of support. 
Stop the machines, and half the people in 
the world would perish in a month." 

But what do the scientists and engineers, 
the creators and builders of the machines, 
say ? Recently a leader in the physical 
sciences. Dr. C. E. K. Mees, expressed 
doubt as to the human value of mechan- 
ical improvements. Doctor Mees is an 
eminent chemist, director of research for 
the Eastman Kodak company, and his 
laboratory has been a prolific incubator 
of contributions to the machine age. Yet, 
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leisure, less pres- 
sure, more oppor- 
tunity for the ex- 
change of ideas, 
less emphasis on 
material things. 
There is little that 
a man can get to- 
d a y w h i c h he 
could not have had 
in Athens." 

But the taint of 
slavery is smudged 
over the Athenian 
glory. The only 
people who could 
get "things" and 
enjoy them in an- 
cient Athens were 
the aristocrats. 



lierial 



Waves'! 




During its greatest pe- 
riod, Greece had 12,- 
000.000 slaves and onlv 
5,000,000 freemen. For 
every hour that the 
small patrician class 
spent in comfort and 
leisure and enjoyment, 
many hours of brutish 
lal)or had to be per- 
formed by h u m a n 
slaves. 

"The machine in it- 
self is not an evil, but 
a good." said Dr. Karl 
T. Compton, president 
of the Massachusetts 
Institute of Technol- 
ogy. "Its good lies in 
this — that it has taken 
from the overloaded 



muscles of men and 
women innumerable 
burdens and labors, 
and transferred them 
to the steel muscles 
and electric nerves of 
machinery. It is only 
when the machine is 
exploited without 
thought to its human 
consequences, that it 
becomes a danger 
and a detriment." 
If we had to abol- 
ish all machinery, and put back into the 
muscles of men all the labor now per- 
formed by steam, electric, gasoline, and 
water power, we should need at least five 
billion human slaves, says Dr. W. E. 
\\'ickendcn, of the Case School of Applied 
Science. Of course such a transfer is im- 
jjossiblc. That's more people than the to- 
tal population of the earth! 

William Green, president of the Ameri- 
can Federation of Labor, recently pointed 
out that within the last ten or twenty years 
mechanical improvements in some indus- 
tries are comparable with a century of 
earlier progress. 

"Take, for instance, the manufacture of 
electric-light bulbs," said Mr. Green. "In 
1918, it took one man a whole day to make 
forty bulbs. The next year came a ma- 
chine that made 73.000 bulbs in twenty- 
four hours. Each of these machines threw 
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can't afford to eat them.' In other 
words, the labor cost and consequent 
market value of the picked wild ber- 
ries in his pails were too great to 
permit him to consume them. 

"Some years later," continued Doc- 
tor Little, "a simple device was in- 
vented. It was little more than a 
dustpan fitted in front with teeth 




several hundred men out of work. In the 
boot and shoe industry, 100 machines take 
the place of 25.000 men. In the manufac- 
ture of razor blades, one man can now 
turn out v32,000 blades in the same time 
needed for 500 in 1913. In steel blast fur- 
naces, seven men now do the work of sixty 
in casting pig iron. In machine shops, 
one man with a gang of semi-automatic 
machines replaces twenty-five skilled me- 
chanics." 

No one can deny that the machine dis- 
places labor. Indeed is not that its chief 
reason for existence : to save labor and 
increase production per man? But there 
is another side to the picture. Recently I 
was talking with Dr. Arthur D. Little, the 
well-known industrial chemist, and he re- 
lated this experience from his boyhood : 

"I was climbing Mount Chocorua, in 
New Hampshire, and came upon a man 
who was eating a luncheon of dry bread, 
while beside him were several large pails 
heaped with blueberries. I asked him why 
he didn't eat the berries. He answered, 'I 



like a rake, but it enabled a man to pick a 
bushel of blueberries in the time formerly 
required to pick a quart. At once the la- 
bor cost of blueberries went down. Can- 
neries were established, many more pick- 
ers found employment, and though they 
received far less per quart than the hand 
pickers had, their daily earnings were so 
increased that they could have lunched on 
caviare sandwiches had they cared for 
such food." 

This same process has gone on in indus- 
try. With the growth of the automobile 
factories, the carriage workers and har- 
ness makers lost their jobs, but a hundred 
times more jobs were created for automo- 
bile makers. Think of the enormous elec- 
trical industries that grew out of Faraday's 
discovery of the principle of the dynamo. 
Perhaps some hundreds of pony-express 
riders and postboys were jobless as a re- 
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suit of Morse's invention of the 
telegraph ; but an army of new 
workers — linemen, construc- 
tion men, operators, messen- 
gers — were given employment 
by the telegraph service. The 
telephone industry 
alone emplovs some 
500,000 workers in the 
United States — half a 
million jobs for which 
science is di- 
rectly responsi- 
ble. The inven- 





tion of the linotype machine and the ro- 
tary printing press did not make jobs 
scarcer or less remunerative for printers 
and newspaper workers ; quite the con- 
trary. 

But the printers who were accustomed 
to setting type by hand had to learn a new 
technique when the linotype machine was 
installed; and so with all the others. '"Our 
present accessories in electricity, mechan- 
ics, and electronics lead to new kinds of 
people with new kinds of minds," as Dr. 
W. R. Whitney has said. 

The contrast between the old and the 
new was dramatically put by Doctor Lit- 
tle: "The jinricksha man is still slave to 
his machine; the locomotive engineer is 
master of his. What driver of a motor 
truck would change places with a trans- 
port coolie? What operator of a handsaw 
would take his place in the pit to work 
one end of a two-man saw while blinded 
by the shower of sawdust? Who would 
prefer handling pig iron by the strain of 
his own muscles, to moving tons at a time 
while comfortably seated in the control 
house of a majestic crane? Brawn, with- 



Diagram Showing Displace- 
ment and Replacement of 
Workers during Last Ten 
Years; Sixteen Left Farm, 
Field and Forest, One the 
Mines, Four Manufacturing 
and Construction, a Shrinkage of 
Twenty-One for Each 1.000 Popula- 
tion; Seven of These Went into 
Transportation, Seven into Profes- 
sional and Seven into Domestic Serv- 
ice; in Addition Three New Workers 
Were Needed for Trade, Clerical and 
Miscellaneous Work, and One for 
Public Service, a Net Gain of Four 

out intelligence, can make slow progress 
with a spade. It takes a man to operate a 
steam shovel or pick up a car of coal and 
dump it with a turn. Who would rather 
swing a sledge than feel that he controlled 
the mighty power of a steam hammer?" 

No man who ever used the telephone to 
summon a doctor in a dangerous emer- 
gency, or who has been on a sinking ship 
when the radio SOS brought rescuers to 
save him from what in a machineless age 
would be certain deatli, will call the ma- 
chine a devil or a Frankenstein monster. 

But there are those who claim that the 
slavery is of another sort. The machine 
has cluttered up our lives with "things," 
it has standardized us into monotonous 
patterns of working and thinking, it has 
made man materialistic. Stuart Chase re- 
cently declared that men in a machineless 
country are happier, more content, than 
the fully machined men of the United 
States. 

When I mentioned this to J. F. Cole- 
man, past president of the American .So- 
ciety of Civil Engineers, he laughed. "The 
oyster, in his ignorance and lack of expe- 
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Above. Dr. C. E. K. Mees of the Kodak Research Lab- 
oratories; Right, Doctor Whitney Studying Problems 
in Radio 

rience, may be more contented than the 
human bein,£^," answered Mr. Coleman, 
"but who wants to be an oyster? 

"The machine has its disadvantages 
along- with its gains," he continued. "For 
example, by making vehicles easy to own 
and operate, the automobile industry has 
made them numerous. In consequence, 
city streets and country highways are con- 
gested with traffic. But an equal number 
of horses and buggies and ox teams would 
create even worse congestion." 

Dr, Whitney, director of research for 
the General Electric company, has had as 
much to do with the mechanization of 
modern life as any man now living. I 
asked what he thought of the suggestion 
that the machine is enslaving man. 

"Do you suppose I would keep on in in- 
dustrial research if I thought the machine 
a detriment to character," answered this 
man who has been exploring electricity 
for thirty years. "No, sir," he added, with 
characteristic gusto. "I feel that these 
mechanical improvements are not only ma- 
terial gains, but spiritual goods. Man is 
essentially spiritual, but his tokens of val- 
ue call for material, even mechanical, de- 
vices. 

"Science is at our service — it can en- 
slave us, or it can free us — but we ourselves 



must make the choice. We use radio for 
mere amusement and noisy advertising. 
We use our wealth for armies and schemes 
for destroying our neighbors. We cannot 
change at once, but there is a gradual 
tendency to get together and live at peace. 

"Look at the Nile laborer pumping wa- 
ter by his own muscle power. It takes all 
his time to earn the food he eats ; we can't 
expect much from his brain. An electric 
pump will free that man." 

But free him for what ? — he can't even 
read. 

"Nobody could read until someone ex- 
perimented," shot back Doctor Whitney. 
"Where did our finest minds come from 
if it was not through trying new things, 
winning leisure, and then using that lei- 
sure for growth and mastery. The Greek 
slave, the Egyptian fellah, the man-with- 
the-hoe developed into the modern phil- 
osopher who sees that man is essentially 
spiritual. 

"Idleness is not the goal of our mechan- 
ical improvements, but leisure for new ex- 
perimenting, for new experiencing, may 
well be. 

"If there is one thing that modern civ- 
ilization can do," concluded Doctor Whit- 
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ney, "it is to free people from slavery and 
strew spiritual opportunity along their 
path. I have an idea that man is only 
halfway from nowhere to somewhere 
worth while." 

A picture of the progress of man from 
"nowhere halfway to somewhere worth 
while" was recently given by Dr. James 
Breasted, founder and director of the 
Oriental Institute at the University of 
Chicago, in dedicating the new building of 
the institute, which he called "a labora- 
tory of man." 

"In the Nile valley," said Doctor Breast- 
ed, "we watch the triumphant conquest of 
material forces, at first slow and then 
moving with astounding rapidity, as these 
ancient Nile dwellers came completely 
under the spell of their material triumphs. 

"When five or six hundred years of 
desert storms had buffeted the Great Pyr- 
amid, a thouglitful Egyptian looked up 
and sang of the colossal futility of 'things' 
and the importance of character." 

As an instrument of exploitation or 
profiteering the machine is doomed by 
common sense, but as an instrument of 
service to mankind, as a lightener of the 
load on labor, as a cheapener of the ne- 
cessities of life, as a more equitable dis- 
tributor of wealth, as a liberator of hu- 
mankind from drudgery into a greater 
leisure for the exercise of the free spirit — 
as this kind of servant of "the veiled 
splendor of the moral vision," the future 
of the machine may well be unending. 



ROBOT CLOCK WORKS FOR YOU 
IN YOUR ABSENCE^ 

Electrical devices in the home can te 
started and stopped at the right time by a 
robot clock just produced. The clock is 

plugged in, levers 
set at the starting 
and stopping hours, 
and the rest is done 
by electricity. Thir- 
ty-six levers around 
the dial provide a 
wide range for set- 
ting the clock. 




CTests have proved a new French anti- 
aircraft gun is effective at a height of over 
seven/lmiles^ I) a i 




The Owners Spanning the Front of Their House, One 
of the Narrowest on Record 

HOUSE WITH TEN-FOOT FRONT 
IS THREE STORIES HIG 





Only ten feet wide, a three-story house 
with six rooms has been built in/Califor- 
nia. The lot on which it was erected is 
ten feet wide by fifty feet long. A living 
room, nine by nineteen feet, and a kitchen, 
nine by eleven, occupy the first floor. A 
stairway leads to the second floor, where 
there is a bedroom, nine by thirteen, a 
full-size bathroom and a nursery. An- 
other stairway leads to the third story, 
containing a laundry and a sunrooni. The 
occupants also have a roof garden and 
space for clotheslines. 
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riable control of the tim- 
ing of fuel injection. This 
makes possible automatic 
control of the amount of 
fuel injected into the mo- 
tor by a single operation 
of the throttle. The en- 
gine can be idled at low 
speed. Feel and handling 
of the throttle at taking 
off and landing are the 
same as for a gasoline- 
motored craft. The cyl- 
inders fire smoothly at all 



Above, Two Notes Appear as Colors on Disk; Right, 
Inventor Looking through Aperture in Disk 

MUSIC IS TURNED INTO COLORS 
ON SPINNING DISK 

By registering each of the eighty-eight 
,^hotes in color, a fast-spinning disk pre- 
* >esents musical numbers as ever-changing 
rainbows. The slightest variation in tone 
will cause an immediate change in the 
^myriad colors on the disk. Radio waves 
nd the Baird scanning-disk system of tel- 
evision are combined in the instrument to 
^reveal the colors of music. Although the 

Umost spectacular point is the vari-colored 
_ display of hues on the disk, the device has 
.^-^^ '^^a practical application in testing the voices 
of singers or the tone of any musical in- 
■ — i^t4U iinent. The i nventor, Arthur L^ mith. 
believes his device represents the applica- 
tion of a theory that has interested science 
for 300 years, and that the common prac- 
tice of music critics in employing words 
referring to color and sight expresses the 
universal desire that music should not on- 
ly be heard but seen as well. 





CENT A MILE COST OF FLIGHT 
^ / ^ WITH DIESEL MOTOR 

Operating at slightly less than one cent 
a mile, a plane equipped with a new-type 
Diesel m(>tor recently made a test flight 
of 2,400 miles. The engine has the cylin- 
jdf^rs arranged in radial desigr^ with a va- 




speeds. The fuel system combines the 
functions of correct injection and meter- 
ing of the fuel and forcing it through the 
injector under adequate pressure. Crank- 
case and crankshaft, connecting rods and 
pistons are conventional in every respect, 
but are ten per 
cent heavier than 
in the gasoline en- 
gine. Larger en- 
gines of the same 
type are being de- 
veloped for use in 
transport planes. 
Because of its eco- 
nomical fuel con- 
sumption, the 
weight of fuel to 
be carried is re- 
duced to a mini- 
mum. The fire hazard also is lessened be- 
cause the fuel oil is non-inflammable. 
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IMPROVED PLANE WINGS 
PERMIT SLOWER 

LANDING ^ 

Wings that enkljle airplanes to 
land more slowly \vitliout sacri- 
ficing top speed are being tested 
in wind tunnels and in flight. Two 
new designs have been offered to 
aeronautical engineers. One is the 
Fowler variable-area wing, which 
consists of a normal wing with a 
smaller one set in the trailing 
edge. The small wing moves 
down and to the rear of the main 
wing, increasing the area of the 
latter and besides acting as a 
slotted flap. Tests on a model 
show that it has two and one-half 
times the lift of the conventional 
wing. With this wing, when the 
^ pilot is about to land, he swings 
^ the auxiliary airfoil or flap down- 
^SA.ard and to the rear of the trail- 
^ing edge, in which position it 
N^gives the highest lift and permits 
a much slower landing speed. 
When the flap is in its high-lift 
position, a slot is left between the 
main wing and the flap, resulting 
in the acceleration of the smooth 
ow of air over the top of the 
flap. A similar type of wing, the 
second under consideration by 
engineers, is one having a small 
auxiliary airfoil placed above and 
to the front of the main wing. 
The combination of a small aux- 
iliary wing with the conventional wing 
increases the lift about fifty-three per cent, 
tests reveal. A small auxiliary wing has \ 
been added to a commercial-type planc/^ 





Sphere Gap for Measuring High Voltages ;^tfie Flash of Artificial 
, Lightning Jumps between the Metal Balls 



MILLIONS OF VOLTS MEASURED 
BY HUGE SPHERES 

To measure the tremendous voltages 
and on this ship, it decreased the landing ^^^"ilt "P >" producing artificial lightning, 
speed from fortv-nine to thirtv-nine milesQ^^ special apparatus was evolved in the 
per hour at a sacrifice of only two and of^ili^_Gen£raLEleclriiL_com- 
one-half miles per hour top speed. This^P''^"-^ f P ittsheld , ^Ins s.^ It consists of 
wing enables the airplane to ghde at ^^'"^^^1 ^alls placed some distance apart be- 
, ^ 1 -.1 ^ 1 r citween which the iiash jumps. In this 

much steeper angle without loss oi con- ^ ^ aaa nnn i. i i 

, ,. , , . , , A wav 3,000,000 volts were recorded, 

trol, which means that it can land over an 3 ' 

obstruction in a much smaller space. The,,^ uO/O 
present tendency in the design of planesv-^^^ CHICKEN AND TURKEY CROSSED 

is in answer to the demand for increasing^ By crossbreeding the chicken and the 



maximum speed without increasing the 
landing speed. This involves finding o 
an airfoil that will produce the greatest 
lift with the least drag. 




turkey, a hybrid fowl that withstands cold 
and other inclement conditions well has 
been produced in Texas. The new fowl is « 
iK)w, b]eing-s:rown, bv poultrv fanciers. ]/ 
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COMPOUND SEALS 
LEAKY CONCRETE 

^ rernianent cure for 
leaky basement walls aird 
floors, without the neces- 
sity of exterior excavat- 
in.sf, is provided by a new-- 
ly developed waterproof-^ 
ing compound which may.^ 
be applied on interioi'j 
surfaces without redu^^ 
ing its effectiveness. 
forms a hermetic seal* 
which is unaffected by 
temperature or exposure 
-y^to the elements. It has 
also demonstrated its val- 
^ ^ue as a binder between va- 
ious layers of concrete, 
and eliminates the minute 
cam which frequently 
hesults from interrupted 

jrings. In resurfacing ■ 
vorn or cracked con-^ 
rete flooring, the com- 
pound acts as an efficient 
waterproof bond between 
le old and new surfaces. 



This Picture, Taken from the Air, Shows a Supply Vessel in Between, and 
Transferring Fuel to, Two United States Battleships 
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U. S. WARSHIPS REFUEL AT SEA 
DURING MANEUVERS 

Playing the game of "war," U. S. bat- 
tleships had no time to return to harbor 
__for fuel during maneuvers in the Pacific. 
So"~a— supply ship put out to the big war 
vessels, throwing out Krres^ t©H:we-*4iips. 
With one on each side, the supply craft 
transferred enough fuel for the battle- 
ships to continue the maneuvers. 

f 

KILLER WOLF SHOOTS ITSELF ^ 



reel has manv 



LECTRIC CORD IS 
SELF-WINDING 

xVfii/e designed prima- 
rily for ironing, an elec- 
tric cord contained in a 
other applications about 
the home. The cord can be pulled out to 
any length up to ten feet, the unneeded 
part remaining in the container. By us- 
ing a three-way plug or a bakclite socket, 
it can be attached to lamps, heaters, or 
(lthol>^holk;elll jai'l'li^njiccj,.^ and also is 



Trailed for years by expert hunters, a 
"killer" wolf finally killed itself. Fresh 
meat on a string tied to the trigger of a 
rifle attracted the wolf. When he seized 
the meat, the rifle trigger was pulled, 
fl shootingithe \Y<)lf.^rou.q:h the heart 





Electric Cord Which C 




Reel Containing Electric Cord Which Can Be Pulled 
Out to the Exact Length Needed 

handy to use in the garage or around the 
workshop. 



^ , i3m<^ ^U-c/^ze. ^jT^ 
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rhe MYSTERY 0/ the 
SINGING SANDS 



Stretch of Desert Where the Winds That Make the Ripples Also Create the Singing Sands f Right, Bertra 
Thomas, World Traveler, Who Discovered Singing Sands of Arabian Desert 




A DEAFENING shriek of a steamship's 
siren, far away from ocean lanes, 
awaits the traveler to the desert of south 
Arabia. This sound was heard by the not- 
ed explorer Bertram Thonias, when he 
succeeded in crossing this last large blank 
space on the world's map. To the natives, 
unfamiliar with steamship sirens, the new- 
ly discovered sand is known as the "bel- 
lowing sand." 

Why do sands "sing''? A clue is to be 
found in the radio broadcasting studio. 
Sound engineers successfully imitate the 
rumble of thunder for the microphone by 
friction of sand grains tumbled over and 
over in a box. The mike of course picks 
up the sound of the tumbling sand with 
greater fidelity than the human ear. The 
radio apparatus amplifies the sound. Na- 
ture, lacking radio tubes, obtains what 
amounts to the same thing by increasing 
the size of the chorus; billions of sand 
grains each do their bit in the wind. 

Musical sand is made up almost entire- 
ly of clean well-rounded grains of quartz, 
the glassy mineral of common granite. 
The wind causes these grains to rub to- 
gether, setting up vibrations in the sur- 
rounding air. The to-and-fro movements 



of the grains must be repeated with per- 
fect regularity, to give the vibrations of 
musical sound. 

The number of complete vibrations per 
second is called the frequency. In order 
that these frequencies may be recognized 
by the ear as sound, the number of vibra- 
tions must fall between sixteen and 16.000 
per second. At the low end of this range 
arc some of the moaning winds, while the 
chirp of certain insects is found at its 
upper end. Many quiet sands may vi- 
brate and sing in tones beyond the range 
of hearing. 

The "sound spectrum'' or range of fre- 
quencies produced by friction of sand 
grains extends throughout the audible 
range. This accounts for the fact that 
nearly every sound and musical instru- 
ment known has, at one time or another, 
been reported in the voice of the desert. 
There are sopranos among the enchanting 
sirens of the Odyssey. Sand grains to im- 
itate a soprano must vibrate 240 to 1,152 
times per second. The tones of the piccolo 
extend from within this range to 4,608. 
Many of the reported sounds are noise. 
Complex, irregular tones give the sensa- 
tion we know as noise. 
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the observer uses a special cap containing 
a telephone receiver. Tones are produced 
electrically by a phonograph. The phono- 
graph tones enter the observer's ear along 
with the sounds to be tested. The cap is 
slotted in such a way, that the sounds are 
received together. 

The intensity of the phonograph tones 
is simply adjusted until they are just 
audible in the presence of the sounds be- 
ing tested. The measure of the degree of 
sound present is the difference between 
this intensity value and one decibel. 

If the Arabian sand is considered to 
give ninety-four decibels of sound, it is 
louder than the roar of a lion or the deaf- 
ening sound of an elevated train. Over 
one billion people rattling papers would 



No one has ever measured the 
intensity of desert voices. The 
intensity of the world's loudest 
sound can be estimated very ac- 
curately. The farther we are lo- 
cated from the source of a sound, 
the less its intensitv. Thomas was 
300 or more feet from the desert 
siren. The noise-abatement com- 
mission of New York City meas- 
ured a steamship siren 115 feet 
from its dock in the Hudson. They 
measured the intensity to be 
ninety-four "decibels." This name 
for the units of the intensity scale 
was derived from "deci," one- 
tenth, and the name of Alexander Graham 
Bell, inventor of the telephone. It is easy 
to understand, because the determina- 
tion is based on comparisons of ordinary 
conversation. When exact in describing 
sound, we say that one sound is more in- 
tense than some other well-known sounds. 
The scientist on the other hand, compares 
a sound with the least intense sound that 
can be heard in a quiet place. Rattling 
paper is one such sound. On his scale it 
is listed at one decibel. 

When the actual comparison is made, 




Top. Steam Siren, Which Produces One of Loudest Sounds; Be- 
low, How Singing Sands Appear under the Microscope 

fail to duplicate this intensity of sound, 
because they could not get close enough 
to the ears of the observer. 

Sand grains, occupying little space, ac- 
complish what one billion people rattling 
paper cannot do. As would be expected, 
all sand grains are not alike. Naturally, 
the sounds they make are not alike either. 
Scientists have examined the sand grains 
with the aid of a microscope. Those from 
the singing sands of Far Rockaway on 
Long Island, are fairly rounded. The true 
prima-donna singing sands of the desert 
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are considered to be rounded more per- 
fectly than the grains from Far Rockaway. 

Among the many interesting theories 
for the sound is that a thin fihii of salt on 
the grains is responsible, because it in- 
creases friction. Its action is compared 
with that of rosin on a violin bow. An- 
other holds that the friction of particles 
has nothing to do with it; that it is the 
oscillations of sand particles themselves, 
protected from actual contact by elastic 
air cushions, that make the sound. 



PICTURE SIGN POSTS POINT 
WAY IN INDIA ^ 

Sign posts containing pictures direfct 
traffic through the famous Khyber pass 'in 
India. Millions in India are wholly illit- 
erate, and it was found that the majority 
of those traveling the great highway from 
Afghanistan and Central Asia into north- 
western India were unable to read any 
language. For this reason the graphic 
signs were erected. These posts bear the 
figures of a camel and a horse on one side 
and a motor car on the other, thus rout- 
ing traffic through the pass according to 
the mode of travel. The highway is po- 
liced each mile with blockhouses, and mil- 
itary roads are kept clear for those who 
guard the pass against lawless tribesmen. 



Sign Post in India for Those 
Who Cannot Read; It Indi- 
cates Autos Must Go One 
Way and Camel and Horse 
Caravans Another 
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When Golf Ball Is Driven against Backstop, Trough 
Returns It to Tee-Up Position 

AUTOMATIC GOLF BALL TEE-UP 
SPEEDS DRIVING PRACTICE 

Speeding up driving practice indoors or 
outdoors, a teeing-up apparatus for the 
golfer has been devised. A trough catches 
each ball after it strikes a canvas backstop 
and returns it to the tee-up device. One 
ball is released at a time to roll onto the 
tee, allowing the player to drive or stand 
in one position for a thorough work-out. 
A large room or hall in the home is a 
good course for night driving or practice. 



FERRYBOAT ON TROLLEY WIRE 
RUNS AT HALF OF GAS COST 



Taking its power from a trolley wire, a 
ferryboat on a Califo rnia river operates at*^ 
one-half exSttoi a boat run by gasoline 
engine. Since the cable had to be dropped 
to the bottom of the river to permit other_ 
boats/to pass, engineers of the General i 
Eleolric company installed special insula- 
tion at each end, with a device that auto- 
matically shuts off the current when the 
cable touches the water. This eliminates 
snort circuits. The boat's speed is 180 feet 
>er minute with a load of twelve autos. 




CThe Sahara desert was once a populous 
Voountry, according to recent discoveries. 



Or: 



aterial 

•I 
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ROBOT TALKS LIKE SALESMA 
AND SHOWS THE GOODS 

Talking and giving demon/t^i^ons o 
the goods, a robot super-salesman ha 
been produced b)' synchronizing a photo 
electric cell with an automatic phonograp 
and with contact disks that control lights, 
electric fingers and other mechanical de- 
vices. When a person crosses the path of 
the photo-electric cell, the talking con- 
trols are turned on, and the robot start 
praising an automobile, electric refrigera 
tor, airplane or some other product. Witl^ 
each remark, the robot gives a demonstra'^ 
tion. And the mechanical salesman never 
listens to objections ; never heeds the pros- 
pective purchaser's "No!" His sales talk 
continues until the phonograph completfs^ 
the record. 



Top. Light in Razor Handle Permits Shaving in Dark; 
Bottom, Close-Up of the Razor 

SAFETY RAZOR HAS OWN LIGHT 
FOR SHAVING IN DARK 

Shaving in the dark is possible if you 
use a new safety razor that has its own 
light. Made of bakelite, the razor has a 
battery and bulb in the handle, which 
screws onto the head. Bakelite also is 
used in the razor head, producing a warm- 
ing effect when placed against the face. 
Only the blade is made of metal. The light 
throws its beam around that part of the 
face on which the razor is being used. 



QUEJER FISH FROM THE TROPICS 
J MAKE AQUARIUM PETS 

Almost as broad as they are long, tiny 
fish, whose natural habitat is in the Ama- 
zon river and its tributaries, are being 
brought to this country where they ap- 
pear to thrive in the ordinary home aqua- 
rium. They are only a few inches long and 
are found in great numbers in the River 
of Doubt in Brazil. The departni 



corQinerce aqu arium at Washington re- 



cor^Jmer 
ccntK- n 



nnported several of them for exhi- 
bition purposes. 



AUTOMATIC SAW TOOTH CUTTER 

Ocircular-saw and milling-machine blades, 
worn beyond the point of apparent use- 
fulness, are returned to efficient produc- 
tion by an automatic reconditioning ma- 
chine. Compact enough for bench use,- 
this grinder handles all sizes of blades 
from two to sixteen inches in diameter, 
requires no attention from the operator 
after the initial setting, and handles blades 
for both wood and metal working oLall 



I standard tootkp^^es. 




Rare Species of Fish from Amazon River WTiich^'^^s 
Been Found to Thrive in Home Aquarium 



Cci 
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His Hobby Is Collecting of Animal Tracks 



Collecting the tracks and im- 
prints made on sand beach and 
mud flats by birds and animals, 
and imniortalizing them in ce- 
ment blocks forming a garden 
walk in the backyard of his home, 
is the unique hobby which fdls 
the spare moments of Charl es_A 
Ur ner, of Elizabeth, N. J. Mo re 
than sixty specimens are so far 
included in the garden walk, 





Cement Slabs Containing the Imprints of the Feet and Claws of Many Anl 
mals and Birds; at Left Are Tracks of the Blue Heron 

which is now about forty feet long. Here's 
the way it's done. Armed with a pair of 
binoculars, a collapsible pocket-size stove, 
a supply of "canned heat," and a lump of 
paraffin, Mr. Urner sets off on his hunt. 
Espying an animal or bird track that looks 



interesting, he melts the 
paraffin and pours the li- 
quid into every detail of 
the track. The paraffin 
quickly hardens and thus 
becomes a cast. This is 
then gently pressed against 
the soft cement of the 
walk, where it remains 
overnight. In winter, when there is snow 
on the ground, hot paraffin is of course 
out of the question, and plaster of paris, 
heavily impregnated with common salt, 
which causes the plaster to set almost in- 
stantly, takes its place. 



RACE-CAR GARAGE ON WHEELS 
SPEEDS REPAIR WORK ^ ^ 

Speeding up repairs at the race' tfrack, 
a garage on wheels has been built for Earl 

Howe, English HrWpr_A_3'pn hnrly fitt.prl 

on ^^six-cylinder cTiassiscarries a com- 
pletely fitted workbench, spare parts and 
electric lights for night work. In addition, 
it has room for Howe's racing car. Re- 
movable floorboards, beneath the "nest" 
where Howe's speedster is carried, permit 
a mechanic to stand on the ground under 



the van and make repairs without bend- 
ing his back. 




FASHIONS IN JEWELRY CHANG^ 

WITH SHORTAGE OF GOLD Qwf > 

With England melting all availalile gold 
to increase her reserve, British jewelers 
have developed ornaments of chromium 
plate. Bracelets, earings, etc., are being 
made of this metal. Another novelty is 
brooches of chinaware, embossed with 
tiny florj.1 deswns in pastel sh^desj > 
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IS GUIDED BY "PROP" 
RUN BY PEDALS 



Propeller Operated 
by Feet Which 
Guides a Descend- 
ing Parachute 




Courtesy St. Petersburg 
Chamber of Commerce 
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fires. Although not generally realized, 
crude rubber burns easily without an of- 
fensive odor. This new use of rubber is 
being encouraged by the industry in an 
effort to dispose of the excess of the ma- 
terial that depressed prices below the cost 
offproduction. ^^ ^ -^ ^ ^ 

CENTER OF EMOTIONS IS FOUN 
. IN LEFT HALF OF BRAIN 

Ilead(|uarter5 for the emotions hav 
been tentatively locate d,^ by T pl-jjirl^P 
Alford as resting at the base of the Icf 
the brain. This conclusion was 
cached after a study of patients whos' 
brains had been injured. When the lesion 
occurred on the right half of the brain,; 
even if the injury was extensive, the pa 
tient appeared conscious and his emotion's^ 
were normal. Even when the left side off^ 
the brain was injured, there was no ap- 
parent confusion in the patient's mind, 
unless the injury was at the base of that 
side. Of thirty patients who were par 
alyzed on the left side, due presumably to 
a lesion on the right side of the brain, not 
one showed confusion of consciousness. 
Of fifty-five suffering from right-sided 
paralysis, indicating left-brain injury, hal 
were confused. Doctor Alford hopes to 
offer more proof by finding, in examina-CS^ 
tion after death, actual destruction of or 
injury to the tissues at the base of the left* 
side of the brain. ^ 




In order to direct his course after leav 
ing an airplane, one parachute jumper has 
made a propeller which he operates with 
his feet as he descends. The propeller is 
attached to a light block which is strapped 
to the jumper's body. It is operated by 
cords attached to stirrups and running 
through small pulleys. By pedaling the 
propeller, the jumper can in a measure 
direct the course of his descent to avoid 
water or other unfavorable landing places. 



RAW RUBBER TO KINDLE FIRES 
^ COSTS LESS THAN WOOD 



for kindling 



Many 
fires 



y .grit- 
s w-itTi 



Raw rubber is being used 
fires at less cost than wood, 
ish homes are lighting open 
strips of raw rubber, enough being cut 
from one pound, costing five cents in 

J American nioJiey, to kindle seven or eight 



CAR OIL TESTER HAS WINDOW 
TO INSPECT LUBRICANT 

Faster and more accurate testing of mo- 
tor oil is possible with an instrument thai 
draws a sample from the crankcase and 
displays it as a thin film in a tiny window^w' 
For purposes of comparison, color repro- , 
ductions of new oil and dangerously worii^. 
lubricant appear at either side. The con- 
dition of the oil is made plain much more' 
quicklv than bv older mcthpds. 1 . 



A- YOUR OIL 




B- WORN, 




This Device Draws Oil Sample from Crankcase; Win 
d«w, at Center, ^fifmits/ln 






NEW, CLEAR OIL 



iterlal 



ri 

> 
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g Muiconi Wireless TilcKraiili Ci) 



Natives Operating the Tandem Pedals to Furnish Power for a Radio System in Rhodesia; the Pedals Drive 
a Generator and the Natives Enjoy the Novel Form of Exercise 



TWO-MANPOWER GENERATORS 
RUN RADIO IN WILDS 

In order to link up many isolated ad- 
ministrative posts in northern Rhodesia 
with each other and \\ith government 
headquarters, short-wave radio communi- 
cation has been established with power 
derived entirely from tandem pedal-driven 
generators. These generators supply both 
high and low-tension circuits. Voltme- 
ters are fitted on each handlebar, but 
they are marked at only one point, and the 
natives are instructed to pedal at a speed 
that will keep the needle at the mark. An 
aircraft transmitter of 1.^0 watts with a 
wave range of forty to si.xty meters and a 
receiver with a range of ten to 200 meters 
compose the wireless equipment, whicli 
maintains communication for distances up 
to 500 miles even under difficult atmos- 
pheric conditions. 

U. S. LEADS WORLD IN RADIO 

With 16.679.253 radio sets, the United 
States leads the world in the number of 
receivers in operation. The Tin inn Jntt^r- 
nationale de Ra diodiffusion, Gen eva, esti- 
There are more than 32,000,000 sets 



in the world, with an approximate audi- 
ence of 128,000,000 persons. Present esti- 
mates for the United States indicate an 
increase of more than 4,000,000 receivers 
in the past two years as the number of sets 
in use here in 1930 was 12,078,345. Den- 
mark has more sets than the United 
States, based on population, as there are 
133.9 receivers per 1,000 persons, while in 
tliis country the ratio is 133.1 per 1,000. 



FACTS ABOUT GREAT INVENTORS 
TOLD IN MOVING DIAL 



Forty inventions 
and the names of 
the inventors arc 
listed on a chart 
designed as an ed- 
ucational aid. By 
turning the point- 
er to any inven- 
tion, the inven- 
tor's name is pre- 
sented in a slot. 
On the reverse 




nia^csrTnere 



about them. 



siiile is a similar device that lists the won 
ders of the world and^nswers /questions 

(X ~ 




^■0 





"D UM smug^glerg^\vhc(/(Jash thrclugh the 
night in fast speed boats ardinow be- 
ing chased by mystery craft that reveal 
themselves at the last minute as members 
of the new secret fleet of the coast-guard 
service. The mystery boats, painted a dull 
gray to make them as invisible as possible, 
and driven by powerful racing engines, 
are proving most effective in hampering 
the smuggling of contraband to the shores 
of the United States. 

Curiously enough, the secret fleet is 
made up of former "rummies" that have 
been captured and converted by the coast 
guard. The movements of the boats are 
shrouded in secrecy. Ready for sea twen- 



X Boats 

War on 

BslTH^AS^STIMSON , 



tv 




four li«R?rsIi tlay, they ca*rcast off at 
once whe« a cryptic messagwis flashed by 
radio from a patrol cutter or is relayed 
from under-cover sources. Manned by 
picked men, the boats speed off on duties 
that may require a few hours or several 
days. Comm. Muller S. Hay, in charge 
of the "X" boats on the South Pacific pa- 
trol, credits many recent captures to the 
mystery craft. "These boats were espe- 
cially built for running contraband," ex- 
plains Commander Hay; "hence they are 
just as ideal for capturing smugglers as 
for smuggling itself. They are stanch 
seaworthy craft that can push through 
the roughest weather. Usually they are 



242 



t 



powered with three converted 
Liberty airplane engines, or 
the equivalent, a matter of 
1,100 or 1,200 horsepower. Carryinjj a 
$25,000 cargo of liquor, such a smuggling 
boat can make thirty miles an hour at sea. 
Unloaded, they are somewhat faster. That 
extra speed is enough for us to overtake 
a 'rummy' that is loaded. 

"When information is received that a 
cargo is to be landed, one of the speed 
boats is sent to sea with orders to bring 
the smuggler in. At night it's a game of 
hide and seek, for neither the coast-guard 
boat nor the smuggler shows any lights. 
If the smuggler is discovered, the mystery 




Unloading Sacks of Liquor from Captured Speed Boat 
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Intermediate Smuggler Receiving Contraband Cargo from Moth- 
er Ship in Preparation for a Dash to the Shore 



After more than an hour of 
dodging through the waves, 
the coast-guard vessel dis- 
abled the smuggler with ma- 
chine-gun fire. The 'Dia- 
tome' was one of the fastest 
rum runners on the west 
coast, and since she was 
confiscated, she has made a 
few captures herself." 

Units of the secret fleet 
are stationed at every coast- 
guard base on the Atlantic 
and Pacific coasts. So effec- 
tive is the fleet that addi- 
tional speed boats are being 
built to augment its num- 
bers. The ability of the mys- 
tery boats to arrive at desti- 
nations miles away in a mat- 
ter of minutes has resulted 



Smugglers Aban- 
doning Their Boat 
as Coast Guard 
Overhauls It 




boat turn on its lights, trains a 
searchlight on its flag, and runs 
up the signal to heave to. A whistle is 
also sounded. 

"When the '804,' one of the ex-smug- 
glers, was given secret orders to capture 
the notorious 'Diatome,' which was re- 
ported about to land a cargo through the 
surf at Point Hueneme, the '804' discov- 
ered the smuggler by shutting down her 
engines and listening for the other boat's 
exhaust. The 'Diatome' was ordered to 
heave to, but instead, she made a dash for 
the open sea. The '804' sent a few rounds 
of tracer machine-gun fire across her bow 
as a final warning and took up the chase. 
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in a literal blockade through which 
snuisjjlers have less chance to operate 
than formerly. Last fall the steamer 
"Marabella"' lurked off the Pacific coast 
for weeks, seeking an opportunitv to land 
her cargo of 100 Asiatics and $1,000,000 
worth of dope. She failed to find an un- 
protected area and finally landed it on 
an island off Mexico. 

Smugglers have resorted to new dodges 
since the secret fleet became active. The 
ex-"Diatome" recently discovered a sus- 
picious-looking craft running without 
lights in Santa Monica bay. The coast- 
guard vessel kept her in view with a 
searchlight, and after a short chase, the 
strange boat stopped. She proved to be 
empty. But during the chase the pur- 
suers had noticed black objects disap- 
pearing into the water at frequent inter- 
vals from the stern of the boat. An in- 
vestigation showed that the boat had a 
false stern transom which pulled up, ex- 
posing a large cargo compartment. The 
bay was dragged with grappling hooks 




Coast-Guard Cutter in Foreground Preparing 
to Intercept One of Intermediate Boats Plying 
between Mother Ship and Shore 





One of the Intermediate Smuggling Boats; Tires Along the 
Side Are Used as Fenders When Alongside the Mother Ship 



Or 




and eighty sacks of liquor, attached at 
five-foot intervals to a strong line, were 
recovered. By means of the false stern it 
had been possible to kick several of the 
sacks overboard, the drag of the water at 
full speed pulling out the balance of the 
cargo. Other boats have after cargo holds 
arranged so that the liquor can be jetti- 
soned through doors that swing on hinges. 
"Smugglers that are hard chased often 




Coast Guards Searching a Pishing Boat; in This Case 700 Sacks of 
Liquor Were Found Hidden under the Net 



throw lengths of rope overboard." said 
Commander Hay, "in the expectation that 
the rope will foul the propellers of the 
coast-guard craft. One of the mystery 
boats once was chasing a suspect when 
suddenly the latter stopped, her crew 
hastily set the dory adrift and jumped in, 
and simultaneously the boat became a 
mass of flames. The smugglers had thrown 
a bucket of gasoline into the bilge, set it 
afire and escaped. The)' knew 
that the coast guard would 
pick them up and that their 
boat, with its incriminating 
cargo, would burn to the wa- 
ter's edge. Pursued smugglers 
sometimes open up their sea 
cocks to sink their boats or 
run them onto sunken reefs so 
that the boats and evidence are 
lost. When a smuggler is dis- 
covered at night on a rocky 
coast, he sometimes dashes at 
full speed toward the shore, to 
turn at the last possible mo- 
ment in the hope that the pur- 
suing vessel will make a wider 
turn and strike the rocks. 

"A professional smuggling 
speed boat has certain distinc- 
tive features that give her 
away even before she is caught. 



m 

4 




POPULAR 

Until we get the goods on a boat, it re- 
mains a suspect, to be watched on every 
occasion. Sometimes we know that a boat 
is to be used for running H(|uor even be- 
fore she has been built. A typical smug- 
gler is forty or fifty feet long, has a big 
dory across the stern for carrying cargo 
through the surf, a small pilothouse for- 
ward, flaring bows, and powerful engines 
out of all proportion to her size." 

International laws have changed the 
status of liquor smuggling so that the 
jrum rows of the past are no longer so 
much in evidence. On the west coast the 
mother ships, which are actually floating 
warehouses, lie at permanent moorings 
off the Mexican coast. The Canadian law 
prohibits the shipment of litiuor to these 
ships and requires that every cargo leav- 
ing port go out under bond. The contra- 
band is now shipped to Tahiti or some 
other convenient South Sea destination. 
After it has been landed, the bond is re- 
leased and the liquor is then trans-shipped 
in trading schooners to the floating ware- 
houses. Intermediate boats are then em- 
ployed to carry the rum north. 
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WATER KEPT IN AUTO BATTERY 
BY AUTOMATIC FILLER^ ^ft^ 

Operating on a gravity air-vent system, 
an automatic filler keeps the water level 
of the automobile battery above the plates 

at all times. The 
filler occupies a 
bakelite case un- 
der the dash and 
consists of three 
bottles of distilled 
water, one for 
each cell. The bot- 
tles operate on 
hinges and a wa- 
ter and air hose 
leads from each, 
the rubber sec- 
tions being com- 
bined in one cable running to the battery. 
When the water falls below the set level, 
the supply from the bottles is automati- 
cally drawn into the battery. Each cell is 
fitted with a rubber cap containing an air 
vent. Emp'ty bottles can be replenished 
by pulling them forward on their hinges 
an^disconnecjijig th^^n. 



This Appearance of Well-Dressed Hair Is Provided by 
a New Bathing Cap of Molded Rubber 

BATHING CAP LOOKS LIKE HAIR 
BUT IS MADE OF RUBBER 

Modeled to look like a sleek hairdress, 
a bathing cap made of rubber is now on 
the market. It fits closely over the wear- 
er's head, keeping the real hair in and the 
water out. In addition to its usefulness 
as a bathing accessory, the cap gives the 
wearer a well-groomed appearance in the 
water and on the beach and has found 
favor at Pacific coast resorts. 




BRICK THAT WILL HOLD NAT 
WEIGHS LESS THAN TILE 

Bricks into which nails may be driven 
have been introduced as a building mate- 
rial for backing up masonry walls. Fire- 
proof and weighing twenty per cent less 
than hollow tile, the bricks have good in- 





sulation properties 
claim that use of 
these bricks will 
save on mortar, 
stucco, lath, fur- 
ring materials, 
nailing plugs and 
strips and insulat- 
i n g material. 
Heat-treated clay 
or shale expands, 
forming minute 
air cells to give 
the brick lightness 
and uniytjrmity./ 1 



The manufacturers 
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a cylinder, or>anipensator, which 
is attached to the muzzle of the 
weapon. If an automatic were 
aimed at the basement of a build- 
ing and twenty shots were fired 
without effort to correct the 
"jump," it has been calculated 
that the last shot would be hit- 
ting the sixth story. The compen- 
sator is a cylinder into which 
ports or slots are milled, pointed 
upward and backward. Photo- 
graphs of firing tests show that in. 
the fraction of a second between 
the ignition of the charge and the 
exit of the bullet from the muz- 
zle, a cloud of gas is expelled at 
high speed, causing a vacuum 
above the muzzle and thus throw- 
ing it up. With the compensator 
installed, this gas is expelled 
through the ports, upward and 
backward, counteracting the re- 
coil and the upward climb of the 
muzzle. The device can be used 
on small arms, machine guns and 
ordnance but is particularly valu- 
able for anti-aircraft weapons. 
Range records show that the time 
spent by marksmen in becoming 
accustomed to the recoil is great- 
ly reduced with the use of the 
compensator. 



Demonstrating Use of Compensator on a Gun; Note Gases 
ing from Ports Before Bullet Issues from Muzzle 

"JUMP" IS TAKEN OUT OF GUNS 
BY CYLINDERS ON MUZZLES 

Tendencies of guns and pistols to over- 
shoot the mark on account of an upward 
thrust of the muzzle at the instant of dis- 
charge have been overcome by means of 



ROBOT TALKS TO FIRE 
VICTIMS AND POINTS 
WAY TO ESCAPE 



Talking in a calm voice, an au- 
tomatic fire alarm warns its audi- 
ence of the presence of flames and » 
directs the way to the nearest- 
exits. By means of electrical de- 
vices, the system combines an au-_^ 
tomatic fire detector with a music 
reproducer that is connected to 
loud speakers. The system re- 
Emerg- sponds to heat in three ways, 
sending an alarm to the nearest 
fire station, directing the firemen to the 
side of the building nearest the fire, and 
turning on lights at the front of the build- 
ing to show firemen the particular part of 
the building where the fire is located. At 
the same time, the robot turns on the mu- 
sic reproducer,^and a flar^^of ^-umpets 
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comes from the loud speakers. In addi- 
tion, green arrows light up, pointing to 
the exits. After the trumpets sound, a 
calm but commanding voice, produced by 
a record, says : "There is a fire emergency, 
but no immediate danger. You must leave 
the building. You are drilled in this and 
know just what to do. Leave your hats 
and coats, take your places in line. Steady 
now, don't rush. Follow the green ar- 
rows." A band strikes up a martial air and 
the sound of approaching sirens is heard. 
The record, in this case, is designed for 
use in school. With variations, it could be 
used in theaters, churches, auditoriums 
and similar places. Everything in the rec- 
ord has a definite purpose. The band piece 
is chosen for its strong marching rhythm. 
The siren is injected so the listeners will 
not be frightened when the real sirens are 

SINGLE-WHEELED CABIN PLANE 
HAS CONTROLS IN CEILING 

Landing shock of a new metal plane is 
absorbed by one large wheel set under 
the center of the fuselage, instead of the 
customary split-type gear. For taxiing 
and standing, small wheels on swivels are 
fastened to the wings. These prevent the 
plane from falling on one side. Controls 
are set in the ceiling of the cabin, instead 
of in the floor, and the craft is flown from 
the right side instead of the left. 



heard outside as fire engines arrive. 



Splitting the Soles 
of These New Shoes 
Revealed Prison De- 
livery Tools 





c 

X-RAY FINDS JAIL-BREAK TOOLS 
IN SHOES SENT TO CONVICT 

By X-raying all packages sent to pris- 
oners, authorities aL_the_District of Co- 
lumbia jail discovered ascF of Tools to be 
used in a break for freedom. Two small 
saw blades and a file were found conce?j 
within the soles of a pair of shoes m 
to an inmate. 



;maii 



INDIVIDUAL SOUND BOX 
FOR PIANO STRINGS. 
IMPROVES TONE 



Note the One Large Landing Wheel on Th 

'ps ^eady the £hip in Standing Posit 




is Plane; S; 
f the iShip in Standing Position i 



Small Wheel 



To produce a tone in a small 
piano like that of a concert grand, 
one manufacturer has fitted the 
instrument with a box which lies 
at one end of the sounding board 
and over which the wires are 
stretched. The principle is the 
same as stretching the wires over 
a violin, guitar or other stringed 
instrument. The box is arranged 
so that there is a small tone cham- 
ber under each string. It pro- 
vides an air space, which picks up 
the individual vibrations as the 
strings are struck arid amplifies 
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Rear Engine and Front Drive in Same Auto 



Freedom from engine 
noises and fumes and 
non-skid protection arc 
provided in a new-type 
automobile that has a rear 
motor and a front drive. 
Tliree passengers may 
o c c u p 3' the front seat 





Front of Auto ; Side View, Above, Shows Radiator 
Located at the Rear 

Jmfortably, while the rear seat has room 
I four. The car has a low center of 
R'ity, resulting in safety at high speeds, 
hile the width between the wheels is 
standard, there are no running boards, 
the passenger compartments extending 
the full width. Fully streamlined, the car 
has a speed of eighty-five miles an hour. 
Spare tires, battery and thirty-gallon 
gasoline tank are all in front, carrying 
out the general reversal of arrangement. 
Weight is almost evenly divided, the rear 
being only five pounds heavier than the 
front. Though lower than most autos, this 
car has fifty-one inches of headroom. 



CHEAP HOMES MADE OF STEEL 
TO HOUSE UNEMPLOYED 



Cheap homes of steel, easily erected, will 
house Germany's unemployed and their 
^ families. Material costs for the houses 
amount to about $530, while three un- 
skilled workmen can put up a home in a 
^ . week, after the cement foundation has stanciara auto sta 

1^ l^nuok-A &r6<rtr^&^ 



set. The house is a one-story structure 
with a combination living room and kitch- 
en, two bedrooms and a workroom. Walls 
and roof are made of steel sheets set on 
sheet-iron base strips on the foundation 
and bolted together. The sections are fas- 
tened to the foundation by anchor bolts 
cemented in. Floor, ceiling, doors and 
roof framing are of wood. Window and 
door frames are of steel, bolted to the 
walls. Layers of brick, made of volcanic 
ash, cement and limestone, form a lining 
for the inside walls, with building paper 
placed behind the brick. The roof is of 
galvanized-steel sheets. German authori- 
ties plan to build these houses on unused 
land near the cities. Each home will have 
a garden plot. 

WRENCH IN HALF-MOON SHAPE 
. WaRKS AROUND CORNERS 

f Y^y s , 

Shaped like a 
half moon, a new 
wrench reaches 
around the corner 
to turn automo- 
bile-starter and 
other bolts and 
nuts that must be 
reached by pass- 
ing the tool around 
obstructions. The 
thol has a nine-sixteenths-inch opening at 
one end and a five-eighths-inch opening 
at the other, fitting nearly all bolts on 
standard auto starfeVs. „ ^crv^ 
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FINS PROPOSED FOR BIG LINERS 
TO PREVENT ROLLING 

Ocekn liners may be prevented from 
rolling\by equipping them with large fins 
controlied by a delicate gyroscope. This 
is the proposal of Dr. E. F. W ^jMfiimidgr- 
son, of the GeneralEjcctj iccomp any, who 
would utilize a'SrnaTlgyroscope to operate 
thyratron vacuum tubes which in turn 
'ould control large currents to motors 
operating the fins. The fins tilt up or 
down, according to the roll of the ship, 
very much as the wings of a seagull which 
keep the bird in perfect balance. Thus if 
,the ship is inclined to roll to one side, the 
ins would immediately be tilted down on 
)ne side and up on the other. By turning 
he model upside down, it was found pos- 
i!)le to make it imitate the balancing act 
'^^f a tight-rope walker. It has been found 
the fins would not greatly slow up the 
speed of a ship when the stabilizer is not 
in use, and when in operation the loss of 
time would be compensj^ted for by keeping 
the vessel balanced. 

FINGER-TIP-SIZE STEAM ENGINE 
HAS IOTA OF POWER J], ^ 7/ 

So small that it can rest on the tip ot 
your finger, a steam engine with .00075 
horsepower has been produced. The pow- 
er is too small for any practical purpose. 
One-hundred pounds' steflm pressure is 
used to operate the engine, which has a 
five-eighths inch flywheel. 





Small Enough to Rest on a Finger Tip, This Steam 
Engine Actually Produces jPowe^^ i 



li.ngme Actually hToauces J'owe^^ i 




Huge Glass Barrel Which Revolves as Riders of an 
Amusement Device Turn in Opposite Direction 

SPINNING BARREL GIVES THRILL 
OF GOING OVER NIAGARA 

Persons who would like to know how it 
feels to go over Niagara falls in a barrel 
without actually making the trip can en- 
joy some of the sensations by taking a ride 
in an amusement device at Venic e. Calif. 
The main attraction is a gtanrTKUTeTTforty 
feet tall, made of colored glass with wa- 
ter beneath it which is seen through the 
glass. Eight persons sit in a car, the seats 
of which turn upside down inside the 
barrel, while the barrel itself turns over 
in the opposite direction. Most riders^ 
emerge from the experience dizzy and 
with enough thrills to last for the day. 



SILENT CHURCH SERVICES 



No organ is ever played, no hymns are 
sung and no words are spoken in one En^- 
lish church attended by about 100 persons 
for each service. It is at Newcastle an d 

is known as the 'Vhijij-rlwv[_fliP gilpnt t;prv- 

ice." Worshipers are deaf-mutes and con- 
duct their devotions by lip reading, the 
deaf-and-dumb alphabet and sigi^. 




World's Largest Theater in Rockefeller 




Sectional Drawing of International Music Hall under Construction at Rockefeller Center in New York; It is 
Nearly Ten Stories High and Will Seat Over 6,100 P ns 
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Center Will Seat Six Thousand Persons 




Note Revolving Central Stage and "Band Wap;on" on Which Orchestra Can Be Moved from Position in Front 
to Place on Stage; the Staged*"' Triplicate, Can Be Elevated Thirty-Two Feet 
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Pictures Taken 
Movie Actress Dances 
with the Camera Give 
the Audience the Im- 
pression That They Are 
Dancing with Her 



While ^ ^ 




ROBOT MOVIE CAMERA DANCES 
WITH ACTRESSES 

Adjustable for a waltz, foxtrot, tango 
- or s traight walki Hg:^ja.xQjlolJTlo\'ie camera 



has been designed for photographing the 
film stars as they dance. The mechanical 
dancer, electrically driven, guides the ac- 
tress around the floor, taking her picture 
in sych a way that audiences get the im- 
pression of dancing with her. Dress de- 
tails, a chalked face on the camera and 
wooden arms give a realistic touch. 



CAfrica is planning the world's longest 
bridge, 11,650 feet, all of it over open wa- 
ter of the lower Zambezi river. 



IMPORTANCE OF CHANCE 
^3 IN PROGRESS 

Nature has her own ways of 
telling her secrets to man, and the 
commonest of these ways is what 
man chooses to call chance or ac- 
cident. An alchemist, seeking to 
discover a mixture of earths that 
would make the most durable cru- 
cibles, one day discovered that he 
had made porcelain. The power 
of lenses, as api)lied to the tele- 
scope, was discovered by a watch- 
maker's apprentice. While hold- 
ing spectacle glasses between his 
thumb and finger, he was startled 
at the suddenly enlarged appear- 
ance of a neighboring church 
spire. The art of etching upon 
glass was discovered by a Nurem- 
berg glass cutter. By accident a 
few drops of aqua fortis fell upon 
his spectacles. He noticed that 
the glass became corroded where 
the acid had touched it. Mezzo- ! 
tint owed its invention to the sim- : 
pie accident of the gun barrel of a \ 
sentry becoming rusty with dew. 
The swaying to and fro of a chan- 
delier in a cathedral suggested to 
Galileo the application of the pen- 
dulum. The art of lithography 
was perfected because a poor mu- 
sician was curious to know wheth- 
er music could not be etched up- 
on stone as well as copper. The 
composition of which printing 
rollers are made was discovered 
by an English printer. Not being able to 
find the pelt ball, he inked" the type with 
a piece of soft glue which had fallen out 
of the pot. It was such an excellent sub- 
stitute, that, after mixing molasses with 
the glue to give the mass proper consist- 
ency, the old ball was discarded. The proc- 
ess of whitening sugar was discovered in a 
curious way. A hen that had gone through 
a clay puddle went with her muddy feet 
into a sugar house. She left her tracks on 
a pile of sugar. It was noticed that wher- 
ever her tracks were, the sugar was whit- 
ened. Experiments were instituted, and 
the result was that wet clay came to be 
used in refining sugar. It was an accident 
that led to the discovers of transferring 
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handwriting to iron. A 
founder accidentally 
dropped a ticket into a 
mold. He presently found 
that the type of the tick- 
et was transferred to the 
iron. Then he procured a 
heat-proof ink, with 
which he wrote inverted- 
ly on ordinary white pa- 
per. This paper was in- 
troduced into the mold 
hefore the molten iron 
was poured in. When the 
mold cooled, the paper 
had heen consumed by 
the heat, hut the ink had 
left a clear impression on 
the iron. 

HAMMER BATTERY 
SPEEDS CONCRETE 

WORK^^^J- 

Air hammers, mounted 
in a battery on wheels, 
are being used to speed up the roughen- 
ing of concrete floors for the finishing 
coat of cement. One man, operating one 
battery, does the work of a large crew 
using the hand method. In order that the 
finishing cement may adhere to the con- 
crete underneath, the rough spots must be 
prepared. The shortened axle of an auto- 
mobile is used for mounting the air ham- 




Workmen Are Shown Puttinp; Together the Thirty-Three Panels of This 
Photo of the Chicago Fair; It Is Said to Be the World's Largest 



LARGEST^PHOTO GIVES BIRD'S 
EYE VIEW OF FAIR 

Assembled from thirty-three panels, a 
photograph of the world's fair grounds is 
said to be the largest ever used in mural 
decoration. The photo was made from a 
painting by H. M. Pettit. It will be ex- 
hibited in the administration building at 




the Century of Progress in Chica ^:Q^__Xhe 
mural is twenty feet high and thirty-five 
feet wide. 



"FLOATING BACK" TO HEALTH 
NEW ARTHRITIS CURE 



.TH //, 



Battery of Air Hammers Preparing Concrete for th 
Finishing Layer of Cement 



mers, with the pneumatic-tired whee 
^in place for rolling^ver t]^ floor- 



That weak muscles can be built up by 
^^"-^lassaging the body under water has been ^ 
demonstrated in the treatment of arthritis.o/ 
The process is equivalent to reducing a 
man to babyhood's weight so that th(Nl!^x 
wasted muscles and ligaments can begin » 
their comeback on a par with childhood's ^ 
freedom. A trolley slides the patient into ^ 
the water at a ninety-degree angle. The 
nurse also enters the water. If it is a leg 
^ that has become all but atrophied, the pa- 
tient is stood upright in the water, up to 
his neck. In the water, he sometimes 
left takes whole strides with muscles so weak - 
at on land he could not n^ove ai| ^ich. ^ 
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Autoraatic Track Lay^r Removes Old Sections 




Sixty-foot sections of 
railway track are laid at 
a time by an automatic 
rail layer that removes 
the old stfction and puts 
the new length in place 
as a continuous opera- 
tion. Each new section is 
laid complete with sleep- 
ers or crossties. A ma- 
chine draws the new sec- 
tions together and work- 
men bolt them. The num- 
l)er of men in the track- 
laying crew is only half 
that necessary with old 
methods. The machine 
was found successful in 
replacing old rails on an 
English railway. 



bove. Workmen Bolting Sectioi 



Above, Workmen Bolting Sections of Track Together ; 
Right, Track Layer Deposits Another Section 



@ Express Photos, Ltd. 



LIGHT TESTS PLANTS IN TUBES 
ij FOR SECRETS OF LIFE 

With mechanical precision, plants turn 
their leaves so that the largest possible 
area is exposed to sunlight. Experiments 
have been undertaken at the Smith son i an_ 
Insti tution in an effort to explain the 
sfrange behavior of plants. For instance, 
the compass plant, which belongs to the 
aster family, turns its leaves in a general 
north and south direction. One curi- 
ous little moss that grows in caves is 
equipped with a plate of cells forming a 
battery of lenses capable of focusing the 
scattered light on those parts concerned 
ir carbohydrate formation. It is the phe- 




nomenon of photosynthesis, which is the 
manufacture of carbohydrates out of car- 
bon dioxide and w ater in the presence of 
light, that causes plants to react to the 
sun's rays. A specially devised apparatus 
has been constructed to study the way 
plants absorb carbon dioxide under dif- 
ferent lighting conditions. It has been 
found that the intensity of light and its 
wavelength play important roles. The ex- 
perimental plants have their roots in a 
nutrient solution and their tops extend- 
ing into double-walled glass tubes. Lamps 
of known intensity and wavelength are 
turned on the plants, while air containing 
different amounts of carbon dioxide is 
passed through the tubes. 
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CATS AND CARS KILL 
AS MUCH GAME 
AS HUNTERS ^ 

Automobiles anq house 
cats take as great a toll 
of wild life as hunters. In 
thickly settled districts of 
southern Michigan, cats 
range over fully half of 
the game cover in their 
nightly hunting around 
the farm houses. The cat 
is the w orst destroyer of 
young rabbits, quail and 
pheasants. On the other 
hand, the automobile 
plays no favorites, killing 
skunks, rats, cats, pheas- 
ants, owls, and other 
birds and small animals, 
after blinding them with 
its headlights. 



Comparing 



the Size 
Idea of 



MEDICINE BOTTLE 
MEASURES DOSE 

Containing two com- 
partments separated by a 
metal and composition 
wall, a self-measuring 
medicine bottle delivers 
the e.xact amount of li- 
quid specified by the doc- 
tor. The partition has 
two small holes connect- 
ing the larger, or storage, 
chamber with the measuring reservoir. 
The bottle is filled through an opening in 
the edge which is closed by a cork when 
not in use. To pour the medicine, the con- 
tainer is tilted until the liquid runs from 
the storage compartment into the smaller 
one. It flows when the cork is removed 

from the storage 

chamber, and 
stops when the 
thumb is placed 
over the opening, 
thus sealing the 
chamber from out- 
side air pressure. 
With the thumb 
still in place, the 
bottle is turned bottom up to empty the/ 




of the Minute Hand with That of a Man Gi 
How Large Will Be London's Biggest Clock 




CLOCK LARGER THAN "BIG BEN" 
HAS ELEVEN-FOOT HAND 

Larger than the famous "Big Ben" 
whose booming notes have been carried 
by radio to all parts of the world, a new 
clock has been built in London. The min- 
ute hand is eleven feet, six inches long, 
and the hour hand, eight feet, eight inches. 
The face is twenty-five feet square. A 
small electric clock operates the giant 
timepiece on the 150-foot tower of the 
building erected o/n the. site of the old. i 
Hotel Cecil. ^ jUM ^ Jjsjl^ (fkld^i 

CNames and addresses of manufacturers 
of articles described in this magazine will 
be furnished free by our Bureau of Infor- 
mation. 
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n^HE police were 
the ones who ap- 
pealed for help. The 
yellow flame of a gas 
light in the shabby 
old lodging-house 
bedroom shone on 
something entirely 
outside their experi- 
ence. The unshaven 
dead man, lying stiff- 
ly in the bed with his 
eyes fixed on the ceil- 
ing, was no problem. 
What terrified them 
which crouched on the bed. 

The ape was about the size of an aire- 
dale, his fangs were wolflike and his man- 
ners those of an angry maniac. Even a 
shuffle of the heavy shoes of the blue- 
coated figures, clustered at the door, but 
not daring to enter, was enough to evoke 
screaming threats from this faithful guard- 
ian. Clearly the ape had to be restored to 



Vicious Monkey That Made Its Escape and Fl 
nally Was Recaptured 



was the red ape 



the cage that stood 
with door open on 
the floor, before the 
body could be re- 
moved to the morgue. 

Among all the sev- 
en millions of peo- 
ple who live in New 
York, there is only 
one man to be relied 
on in such a situa- 
tion. His name is 
Ryan. "Bill" Ryan of 
the American Society 
for the Prevention of Cruelty to Animals. 
Anything from elephants to monkeys is 
Ryan's dish, and so the policemen put in 
a call for him. 

Ryan came, bringing a stick lasso. He 
made it himself. One end of a six-foot 
length of stout cotton line is fastened se- 
curely to the end of a heavy four-foot rod 
of hickory by the sheath of a brass ferrule 
weighing several pounds. The tip of that 
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ferrule projects at right angles to the rod 
ahout one inch. In this projection is an 
eye through which the free end of the 
rope is threaded. With the end of the rod 
in one hand and tlie end of the rope in the 
other and the loop at their juncture hang- 
ing loose, Ryan is prepared to face any 




Rescued Cat and the Lasso 
Stick That Snared the Animal 



animal from a rah id 
dog to a leopard. 

Round one was not 
so hot. "Get in that 
cage I" roared Ryan 
and the red ape scam- 
pered off the bed and 

flung himself into the cage. Ryan latched 
the door and went down to the street to 
prepare his truck to receive the prisoner. 

Round two was unexpected — and pro- 
longed. As the policemen entered the 
room with a stretcher, the ape was reach- 
ing through the bars of the cage a fore- 
arm as thick and strong as that of a pit 
bulldog. Intelligent fingers were feeling 
for the latch on the cage. The policemen 
carrying the stretcher had gone from the 
room and were midway on the long flight 
of stairs when the ape passed them, us- 



rail as a higlnvay. 
Someone had to recapture him and 
the someone was Ryan. 

"What a time I had with that fel- 
low," said Ryan. "He was on top of 
vans, the elevated structure, the walls of 
buildings and, once, he took to the top of 
a street car. I couldn't get anywhere 
near him. But I got a system for mon- 
keys. In case you ever have to trap a 
monkey, I'll explain it to you. 

"I got a packing case, one that was open 
on one side. I took a couple of boards 
out of the side and nailed screening in 
their place. Then I took a big mirror and 
fastened that to the bottom of the box. 
That's the whole trick. I put a long line 
on a stick and then turned the box over, 
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Some of Equipment, Including Ladders, Ropes and 
Rescuing All Kinds of Animals, from Cats to 

one end propped up on the stick. When 
I jerked the line the stick would come 
away and the box would drop; hut it 
would not drop fast enough to trap a 
monkey. That's why I had that mirror. 
The sul)stitution of screen for boards was 
to admit light so that the mirror could do 
its stuff. 

"Next I got some bananas off a street 
peddler. That ape was hungry. He watched 
me peel one of the bananas. I took a bite 
and smacked my lips. His eyes followed 
every hiovement. Then I walked over, put 
the banana inside the box and strolled 
away holding the line. Presently he clam- 
bered down a drain pipe on the side of a 
building and approached the box. I never 
moved even when he passed under it. 
From past experience I knew that when 
he reached up for the banana, hanging at 
the end of a string, he saw his reflection 



Lassoes, Used in 
Elephants 



in the mirror. He thought 
it was another ape and 
climbed up to have a 
word with him. That's 
when I pulled the string. 
The box dropped and I 
had him. Then I slid a 
lid under the box, picked 
up the whole affair, 
brought him back to the 
shelter and put him in a 
cage with a padlock on 

It is surprising to dis- 
cover that in New York 
City approximately 1,000 
stray or unwanted ani- 
mals must be gathered up every week day, 
but this fact is proportionately true of 
every city in the country. Most are cats. 
In one year as many as 260,000 cats were 
handled at the A. S. P. C. A., and most of 
them had to be caught and painlessly de- 
stroyed. If you had to capture one of 
them, you might better realize that a cat, 
after, all, is just a small tiger. The total of 
dogs handled last year was 75.539, and the 
total of all other species of animals was 
370, an average of more than one for ev- 
ery day of the year. These may include 
anything, because in such a place as New 
York there are more wild animals than 
you might expect to find by beating over 
a similar area of jungle. 

There are three zoological parks in New 
York; several wholesale dealers in wild 
animals; usually one or more circus me- 
nageries ; numerous wild animal "acts," 
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and an astounding number of exotic pets. 
Long ago Ryan was graduated from mere 
dog and cat catching. Nowadays he tack- 
les most of the rescue work involving 
horses and other animals. 

The time the lion got away, Ryan was 
totally unprepared. It happened at the 
shelter, most of which is an animal hos- 
pital. In command there is the chief vet- 
erinary surgeon, Dr. Raymon V. Garbutt. 
For days the horses had been restless and 
excitable because of the presence in the 
building of the family of lions. Each time 
they roared, the horses trembled and 
pranced in their stalls. Gradually the 
strong odor of lion subdued all other 
odors in the building. Consequently, more 
than the usual anxiety aftlicted the fright- 
ened dogs unloaded in the pens each after- 
noon by the dog-catching crews of the 
raid wagons. The lions were the property 
of a stranded South American woman lion 
trainer. It had been Ryan's job to bring 



tempted to trans- 
fer one of the 
brutes to an extra 
cage. There was a 
flash of tawny hide 
and the male lion 
was loose in the 
room. A yell from 
the kennel man 
brought Ryan on 
the run. There 
was a forty-five 
six-shooter in 
Ryan's pocket and 
bv luck he was 




Bandaging the Leg of a Horse at an Animal Shelter 
after Animal Was Injured in a Fall 

them to the shelter one day wdien an ex- 
pressman, angered because he was unpaid 
for hauling them from a theater, dumped 
their cages on the sidewalk of a mid-town 
street. Unable to get a vaudeville engage- 
ment, the woman was glad to see the so- 
ciety take charge of her beasts. 

So it happened one night that a kennel 
man, preparing to clean the lions' cages at- 



carrying a heavy iron bar fitted at the end 
with a saw-toothed blade. The kennel 
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Ryan's right hand : it knew the 
pain that could be inflicted by an 
iron bar. 

"You," said Ryan to the kennel 
man, "get on top of that cage and 
pull up the door." The door, made 
of bars, slid up and down in 
grooves in the manner of a win- 
dow. "Now then, what are those 
words that woman uses to make 
'em jump from cage to cage?" 
Neither of them could recall the 
words. 

"All right," said Ryan, "I'll make 
him go in but don't you drop that 
door!" 

Circling cautiously toward the 
lion's flank and trying not to be 



man had his hand on the 
knob of one door as Ryan 
entered the other. 

"Stand by," yelled Ryan. 
"You're gonna stay here 
with me till we get him 
back in his cage. You 
go out that door and I'll 
start shooting — and I 
might miss the lion and 
hit you." 

The lion, facing him 
with fangs bared, struck 
viciously with one forepaw. The building 
shook as its claws rattled against the 
floor; so did the kennel man's knees. The 
lion sensed the deadliness of the pistol in 




Cats Get Caught in Almost Inaccessible Places, Then Start Calling for Help; 
Here Is One Being Taken from a Drain Pipe 

made nervous by the angry thrashing of 
the female lions. Ryan took up a fresh 
position. If the lion retreated now, it 
(Continued to page 114A) 
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CRUDE-OIL POWER 
IS TRIPLED IN 



1 



^^^^ 



TEN YEAR^^^ 

Automotive power ob- 
tained from a gallon of 
crude oil has been tripled 
in ten years. Increased 
efficiency of the automo- 
bile engine, production of 
niore^gallons of gasoline 
out of a barrel of crude 
oil and advancement in 
the production of anti- 
knock gasolines have 
brought about this 300- 
per-cent increase, R. T. 
Haslam reports to the 
American Chemical soci- 
ety. The power of the 
average auto engine has 
been doubled with only a 
six-per-cent increase in 
engine displacement and 
a twenty-five-per-cent in- 
crease in average speed. 
High-compression en- 
gines have been made 
practical by the produc- 
tion of anti-knock fuel, 
either by cracking proc- 
esses or by adding tctra- 
ethyl lead to gasoline. 
The refineries have made 
more gasoline out of less 
oil l)y cracking heavy oils into light ones, 
reducing losses by making less gas, coke 
and tar, and using less fuel in making 
gasoline. In the last ten years, the amount 
of crude oil refined within the United 
States per car registered has declined from 
about fifty-two and one-half to about 
thirty-five barrels per year. This increased 
efficiency of crude oil has resulted in over- 
production, so that a nine months' supply 
of petroleum products is now on hand — 
over 600,000,000 forty-two-gallon barrels. 

COWS TRAVEL FIRST CLASS 

Cows are the first-class passengers on a 
steamship "Sli eve More" between England 
and IrelanttT Forced ventilation reaches" 
every part of the boat, and electric fans 
keep the animals cool. Special partitions 
insure each cow against being bumped by 





Barrier for Sprinters to Insure an Even Get-Away and Prevent Beating the 
Gun ; the Starter's Pistol Controls the Lifting Apparatus 



STARTING GATE FOR SPRINTERS 
ASSURES EVEN GET-AWAY 

Sprinters now can be started down the 
cinder track by means of a barrier resem- 
bling the starting gate used on race tracks 
to assure an even get-away for the horses. 
The runners line up in position behind the 
gate, which consists of strips of canvas, 
the vertical sections outlining the position 
for each contestant. The barrier-control 
apparatus is connected by a cord to the 
starting pistol so that when this is fired, 
the gate flies up automatically. This pre- 
vents any ruYiner from beating the gun. 



CThe Popular Mechanics' Bureau of In- 
formation offers its free service to all 
readers of our magazine. Names and ad- 
dresses of manufacturers and dealers in 
articles described \\'\\\ be promptly fur- 
nished by addressing the bureau. 
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islands, an iron-bearing archipelago which 
is shown on maps as much as thirty miles 
away from the true location. Hitherto 
these errors have had little practical sig- 
nificance, but with the development of the 
section and the opening of navigation to 
Europe, more accurate location of shore- 
lines has become of great importance. 



Upper Story of Pullman, Showing Steps and 
Seat Arrangement, and Cross Section of 
Both "Floors" 

TWO-STORY PULLMAN ROOMS 
GIVE ADDED COMFORT 

Complete privacy and many conven- 
iences are offered in sleeping cars each 
equipped with four rooms, two above and 
two below, in a duplex arrangement. Each 
room has a window, one long seat for 
comfortable day travel and for converting 
into a bed, a washbowl and toilet con- 
cealed by a small seat and storage space 
for baggage. A short stairway leads to the 
second-story room. The rooms are nested 
so the occupants can stand comfortably, 
while the seats or berths are placed one 
above the other, with the ceiling between. 
This arrangement is necessary to avoid 
raising the height oj^,-Xhe — eaj roof too 
much. If the duple\ PujhiiaH-nneets with 
favor, the company'^ plans to build others 
for regular service. 

< 

ORE OF HUDSON BAY SHOWN 

MILES WRONG ON MAPS 

On existing maps, the eastern shore of 
Hudson bay is shown as much as twenty- 
five miles out of place, according to Dr. 
Noel J. Ogilvie, direc _ti> r nt" thf rcrulctii-- 
_ &^uf^ev o f_r''"-"i'' pTf made this discov- 
ery in the courseof a survey of the Belcher 



GLASS MODELS OF OCEAN LIFE 
FASHIONED BY BLOWING 

Glass models of under- 
sea animal life are deli- 
cately wrought by crafts- 
men who learned their 
art in a Black Forest vil- 
lage of Germany. Glass 
blowing has been prac- 
ticed there for several 
hundred years and the 
fashioning of microscop- 
ic marine life has been 
brought to America by 
H ermann O Muell er, of 
the A merican Museum of 
"krul!ol:in:i, finy ~^crea- 
r the surface in warm 



Natural History 

tures tiTrrr-tftTTrrn 

seas and constr^t for themselves radiat- 
ing skeletons/ of opal-like glass, are re- 
produced hy the glass blower. Silicon in 
the sea xy^iter supplies material for the 
glass sk^etons. Delicate patterns are 
fashioncJ by the tiny creatuix's. 






Deep-Sea Plants and Animals Are Models for Glass 
Blower; Note Delicate Lifelike Designs 



Copyrighted material 



POPULAR MECHANICS 



265 



^Hundred - Mile Gale in Tunnel Tests Planes 




Flowing from the Large Cone on the Left, a Man-Made Hurricane Rips at Every VSfrt 
in the Center and Then Passes Out through the Big Cone at Right 



Airplane Shown 



l)attcrics now used for drivinc;: suhmcr.q-ed 
submarines, while danger of battery fumes 
in disabled craft would be eliminated. 



Full-size airplanes are sul)iected to the 
force of a 112-mile-an-hour hurricane that 
blows through a man-made tunnel at one 
of the United States nav^Jia-se*: — Acrody - 
namic characteristics ot new ships are in- 
vestigated by mounting the planes on a 
|)alance, then turning on the hurricane. 

he air stream is sixty feet wide and thirty , 
fcei high, flowing from a huge cone over^' 

the plane and out through another cone. s> practical for helping tractors over soft 

XI Gq t-J y^'ound. The blades, which are curved and 

GAS ENGINES RUN UNDER Wa4eR J^*'''"^''^' ^'.^ ^''"F""'^ >■ 

' ON THEIR QWAJ jEXHA^STS 

* By adding oxyge^TToextlaimgas, the 
approximate composition of air can be 



WHEEL "ARMS" HELP TRACTOR . 

OVER SOFT GROUND 5~^3 

Steel blades or arms extending from the 
"outside of the wheels have been found 



maintained at the intake of submarine en- 
gines so that they may be used to drive ^ 
the craft while submerged. In addition, 
bubbles rise to the surface to betray 
the submarine's position. The engine, 
with the addition of oxygen, is practically 
a closed circuit, using its own exhaust gas 
time after time. This method solves the 
problem of obtaining sufficient air for< 
combustion in the engine. Weight would 
be rediired by retijovin^^ electric Storage 







rims of the tractd^ 
wheels. Normally,^ 
they lie flat against >. ^. 
the wheel, b u t' ^ 
when the driver 
sees a muddy spot 
in his path, h e ^ 
pulls a lever that 
extends the arms ( 
from the side of 
each wheel. This\ 
gives the wheels 
greater traction 
and prevents them from sinkiwg into the 




soft ground. 
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Boat 

Tree. This Fishing-R«d 
Holder Is a Help to the 
Angler 




C H A K I C ^^^^^.^^^ 7^,^^^ 

ing conditions of the earth's crust along 
known lines of activity and particularly 
beneath the oceans. 

LAKE BUILT ON MOUNTAIN TOP 
TO RUN ELECTRIC PLANT 

Surrounded by the beauties of the Swiss 
Alps, an artificial lake is being constructed 
at a 7.000-foot altitude to provide power 
for a hydroelectric plant. This lake, high 
in the mountains, will be created bv a dam, 
1,500 feet long, 300 feet high and 250 feet 
thick, which is being built near_Sixiu in 
the Rhone vall ev. The, plant will generate 
200,000 TTorsepoweTl 




HOLDER FOR YOUR FISHING ROD 
SITS AT ANY ANGLE 

Your fishing pole or rod will be held at 
any angle if it is set into a metal holder 
just introduced. The device can be at- 
tached to boats, trees or simply placed on 
the bank or shore. 



PERISCOPE MOUNTED ON TRUCK 
„ aiVES DRIVER REAR VIEW 

Periscopes for trucks, busses and deliv- 
ery cars now give the drivers a clear view 
of the road behind without the use of 
rear-view mirrors set in the cab or on 
the fenders. One type of periscope has an 
elevator which can be raised according to 
the height of the load. The principle is 
similar to the same device as used on sub- 
marines. There is a tuljular pipe with 
L-shaped ends. In the upper elbow a lens 
focuses an inverted view of the road on a 
mirror which flashes the view to another 
mirror in the lower elbow where it ap- 
pears right side up. The device gives a 
complete picture of the road behind, and 
eliminates the "blind" spots encountered 
in U|Wng most reaf-view mirrors. 



^TUDY EARTHQUAKE WAVES 

Through a study of earthquake waves, 
such questions as where the roots of the 
mountains are, and how deep the crust of 
the earth is, may be answered. This is the 
hope of Dr. \V^^_T^Thom, of Princeton 
Uiiixiit*+*Tp=wTio points to the effective 
use of a/tificial earthquakes in locating 
oil. Tlie deeper structures can hardly bo* 
reachoxl by such made-to-order earth- 
quakes, but there are plenty of natural 
onei5 happening all the time, and the writ- 
inas which these register on seismographic 
insftruments can be interpreted to yield 
hiihly significant facts, especially regard- 




Truck Equipped with a periscope Which jCan Be Ele- 
j^ated to P^i^it Driver tp» Obtain Rffar View 
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Liner Built Like City Has Own Main Street 




mak other 

nv Shops include 

r f Jewdrv , Perfumery 
'J Beauty Salons 

I w Drugstore / 

Kig. Women>s Wear • 
^'*C Haitdtesset* 
^ Stationery 

O^y- Toys 




< "opyrlKht. Popular -Mfchanlcs .Mawazliu' 

Internal Arrangement of French Ljner*^l/Mkli)iau£Jl_Wliich Has Its Own Main Street Lined with Shops, 

'u Full "Sire Tennis Court and a Large Chapel 



6b H ^rt^ 



l() i 
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Top, 



Machine Digging a Trench for Cable; Bottom, Covering the Trench 
After Phone Line Has Been Laid 



TELEPHONE-CABLE LAYER DIGS 
AND FILLS OWN TRENCH 

Pulled by three heavy-duty endless-tread 
tractors, a cable layer has been developed 
by the Bell Telephojie_jjr^jijjiizart4oii thaT^' 
digs its TrrrrrTfench7 places the cable in it 
and closes it up, all in one operation. The 
trench is twenty-seven inches deep, and 
the plow is fitted for a spool of cable with 
a capacity of 1,000 feet. All hand labor. 



body has been disturbe 
This is the opinion of Dr 
M. X. Sullivan, of George- 
tcjwn iT nivcr sTtv. who has 



fiTned tiny bits of fii5^ 
gernails of arthritics and 
non-sufferers. In the for- 
mer, he found much less 
cystine, which is the chief 
sulphur-containing build- 
ing block of the body. 
This discovery is being 
followed up by treatin, 
sufferers with injections, 
of sulphi^x, K. 

^ CO^ 

AUTO IS PARKED BY 
CONTROL-BOX PIN 

Parking your auto is as 
simple as sticking a pin 
into a hole. That is ex- 
actly how a new parking 
machine is operated. Each 
hole in the control box is 
numbered to correspond 
to one of the cages in the 
machine. When the pin 
is poked into a hole, the 
corresponding cage is au- 
tomatically brought to 
the driveway level, ready 
for use. The simple op- 
eration is demonstrated 
by a model built by the Westinghouse 
Electric and Manufacturing company. 



formerly necessarv for the die 



and 



filling of the trench, has been eliminated, 
and the lines may be placed almost any- 
where, as the tractors are capable of op- 
eration in practically any ground. 



J 



RHEUMATISM BLAMED ON LACK 
Q> OF SULPHUR IN BODY 

Arthritis, or rheumatism, may be caused 
by the fact that the sulphur balance of the 





Model Shows New Method of City Auto Parking 
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Locomotive Model Which Weighs 
550 Pounds, Contains 40,000 Parts 
and Is Nine Feet Long; It Is 
Operated by Compressed Air 




QUARTER-TON LOCOMOTIVE RUN 
BY COMPRESSED AIR 

Three men in San Antonio, Tex., after 
tliree years of work, have just completed 
a 550-pouncl locomotive model which cost 
$13,000 and is operated by compressed air 
instead of steam. With its tender, the en- 
gine is nine feet long and contains more 
than 40,000 parts. The designers claim 
the power principle of compressed air sup- 
plied by motors is also adaptable to full- 
size engines. They are now building box 
cars and other equipment to complete a 
train which the locomotive will haul. 

LIGHT-WAVE MEASURE TESTED 
AS YARD AND POUND SHRINK 

Shrinkage of the British standards for 
the yard and pound has brought a demand 
for measures that will not decrease in 
weight or length. An accuracy of four- 
millionths of an inch has been found in 
the "light-wave yardstick," so tests will 
be made to determine the e.xact speed at 
which a light beam would have to travel 
to produce a pressure of one pound. If 
scientists are able to carry out this experi- 
ment, the light wave is expected to be used 
for measuring weight as well as length. 
From 1852 to 1932, the imperial yardstick, 
which is a bar of gun metal imbedded in 
a wall of the House of Commons, shrank 
two ten-thousandths of an inch. At the 
same time, the imperial pound, a cylinder 
of platinum, decreased by five-millionths 
of its own weight. While the housewife 
will know nn difference in her purchases 
at tlwi ma^rkqt,! the yard an^L/pound must 



remain constant for the close measure- 
ments demanded in scientific studies. Ac- 
curacy to one ten-thousandth of an inch 
is necessary in constructing some ball 
bearings. 



PUPILS MAKE THEIR OWN MAPS 

WITH RUBBER MOLDS fh'^ 

Designed as an aid to education, rubber 
molds from which school children can 
j)roduce their own relief maps, are avail- 
able. The molds, constructed in boxes, 
have the maps cut in reverse. When the 
box is packed with plaster of paris or 
some other plastic material, the lid is 
closed tightly and the material allowed to 
harden for ten or fifteen minutes. Then 
the finished map is lifted from the box. 
Crayons, pencils or paints can be used to 



show the distdbution of 



tne aistrjbution ( 





duct!^ 



Packed with Plastic Material, These Molds Produce 
Relief Maps for the Classroom 



cities. 




indicate historical movements or to desig 
nate mountain ranges, railroads, 
and the like. The molds may 
maiiii times. 



' be used 




I 




Above, Flattron Holder with Double Air Space 
to Prevent Overheating; Right, Cotton Con- 
tainer Made in Colors to Match the Bathroom 
Fixtures 
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Above. Gas Broiler Which Applies Heat to 
Both Sides of Food Simultaneously ; the 
Grid Automatically Adjusts Itself to Thick- 
ness of Meat; Plates Are Warmed Under- 
neath While Meat Cooks 





Above. Gas Range 
with Individual Com- 
partments. Which Is 
Easily Changed to 
Right or Left-Hand 
Oven, as Kitchen 
Space Requires 



Right, Hand Vacuum 
Cleaner Which. When Re- 
versed. Becomes a Moth 
Exterminator. Spraying a 
Powder That Destroys 
Moth Larvae: It Is Elec- 
trically Operated 




Left, Portable Water 
Softener That Can Be 
Attached, by Means of 
a Rubber Hose, to Any 
Outlet in the Home 



Left, Transparent Sleeve Pro- 
tectors Which Are Adjustable 
by Means of Rubber Bands; 
the Cuffs Are Washable, and a 
Wrist Watch Can Be Seen 
through Them ; They Are Handy 
for the Stenographer or House- 
wife and Workers Generally 



271 



ilerial 



272 



P O r U L A R ]M E C H A N I C S 



ACROBATS ON SPEEDING 
BICYCLE DISPLAY 
BALANCING ART 



Three menib^fs^ of an interna- 
tional nCTbI)atic team have perfect- 
speeding 



cet^a l)alancing act on a 





One Slip — But These Acrobats Know Something Serious Would Happen, So 
They Balance Perfectly at This Point in Their Exhibition 

motor bicycle. One little slip or sidesway 
at the wrong moment would send the 
troupe tumbling from their perch. The 
acrobats balance as the bicycle makes 
sharp turns at high speed. 



COSMIC RAY OF BILLION VOLTS 
^ o o a SMASHES EARTHLY ATOM 

^ Cosmic rays representing energy of one 

l)illion volts have been detected at the Cal- 
if oniiaXn^Utute of Technology. There are 
-no energies from processes taking place on 
earth that are more than 8,000,000 volts 
and no higher measurements had hereto- 
fore been made until experiments with 
cosmic li^ys were ^rformed by Dr. Carl 



D^_ _Anderson nn dpr the 
clTrQcJinn nf Dr— Robert 
A^Ii Uikan. Nobel j rize 
pJiy7icist. Such energy is 
400 times that of the most 
intense gamma rays from 
radium and 4,000 times 
that of the most pene- 
trating X-rays used in 
cancer treatment. The 
apparent energies of some 
of these rays, caught pho- 
tographically in a giant 
ray-track chamber, have 
led Doctor Millikan to 
add two possible hypoth- 
eses to his previous sug- 
gestions as to their origin. 
One of these is that the 
energy may be derived 
from the entire annihila- 
tion of a proton, the pos- 
itive unit of matter, in 
the outer parts of the 
universe. Equally well, 
they may be signals of 
the synthesis of heavy 
elements out of hydro- 
gen in distant spaces. If 
the latter idea should be 
correct, it means that sil- 
ver, gold and other heavy 
elements are much more 
plentiful in the rest of 
the universe than on 
earth, for a thousand mil- 
lion volts is about the en- 
ergy that would be given 
off if silver were synthe- 
sized out of hydrogen. By building a large 
"cloud chamber" in which cosmic rays 
rushing through moisture-charged air or 
gas leave a visible track of tiny water 
droplets, and by subjecting the chamber 
to an immense magnetic field that bends 
the rays, evidence was obtained that they 
are probably of the same nature as light 
and X-rays, rather than neutron particles, 
a theory advanced in Europe. 



([Popular Mechanics Magazine does not 
publish the name of the maker or seller of 
any device described in its pages, but this 
information is kept on file and will be fur- 
nished free upon application to our Bu- 
reau of Information. 
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Bafeery,^n Wheels Pulled by Rolling "Cake" 



Bakery on Wheels with Truck Trailer Built 
to Resemble Huge Cake; the "Cake" Has 
a Loud Speaker and Supplies Electric Power 
to Light Bakery Display 







Built in the form of a huge cake, a truck 
trailer, attached to a bakery on wheels, 
recently attracted much attention in Ber- 
lin. The trailer not only serves to adver- 
tise the traveling shop, but also furnishes 
the electric power to light the shop's dis- 
play of wares and has a loud speaker. 




SUN'S VITAMINS PUT INTO MILK 
BY ELECTRIC RAYS fy^fjt 

Electric rays from the carbon arc afe 
turned on a cascade of milk pouring over 
tubular cooling coils in two experimental 
plants in the United States as a practical 
method of injecting sunshine vitamins in- 




to the milk is sought. The tests were be 
gun at the Univex sity-e f Wiscon sin and 
at a Philadelphia dair y plant, in the h 
that some way migTTt be found for treat- 
ing city milk supplies. Irradiated milk 
yields as high a sunshine vitamin content 
per quart as three teaspoonfuls of cod- 
liver oil. That it is possible to inject 
these vitamins into the milk has been 
demonstrated in the tests, but a system of 
controlling the operation so that the flavor 
will not be changed is necessary. In Wis- 
consin, the milk is exposed to ultraviolet 
light from flaming-type carbon arcs dur- 
ing the period it takes for the fluid to flow 
down over the coils placed a few feet from 
the arcs. If milk is put through the proc- 
ess two or three times, the overexposure 
results in a distinct change in flavor. 
To regulate the rate of flow and the pow- 
er and distance of the light rays so as to 
determine the proper degree of irradiation 
is being worked out. 




over Frame Is Subjected to Powerful 
"traviolet Lamp 



Milk Fourme over frame 1 
CRetiwyai Witrav 



7^ 



I Colonies 61 ITfcsl'are r^ted by New 
York fruit growers tfo help pollenize trees. 
Instead of maintaining their own hives, 
the growers find it practical to hire bees 
that are sent from the south in two, three 
or five-pound packages. After the bees 
have performed their ten-day job, they 
are mailed back to theiF\Owners, 




>b, they 
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Master Spies 

V 

bidden M.essa^es 

By THOMAS M. JOHNSON 

nPHE train began to slow down for 
Pontarlier. last stop on the Frencli 
side of the Swiss border. The inconspic- 
uous-looking passenger in the dining car 
paid his check, and produced an old-fash- 
ioned gold toothpick, which he plied vig- 
orously. Then he arose, and left the train. 

At the first stop on the Swiss side, an- 
other traveler mounted the steps of the 
dining car. He sat down at the same ta- 
ble the first had occupied, ordered food, 
and produced from his bag a bottle of a 
well-known wine. But as he poured, the 
train lurched. The wine was spilled upon 
the tablecloth. In embarrassment, the 
passenger looked around, then clapped his 
napkin over the stain, which evidently he 
tried to mop up. Then he finished eating, 
and left the dining car. 

His spilled "wine" had developed for an 
instant what his confederate's "toothpick" 
had written upon the tablecloth in invis- 
ible ink. In a few hours that report, fresh 
from France, had crossed Switzerland and 
reached Berlin. The German secret serv- 
ice had performed successfully the most 
difficult trick of their whole tricky trade : 
They had transmitted quickly and safely, 
a spy's report from the enemy's country. 
Thus, from time immemorial, spies have 
striven ingeniously to devise means of 
communication that they hoped to con- 
ceal from spy hunters equally ingenious. 

In the World War, loyal Belgian loco- 
motive engineers reported the doings of 
the German invaders by signaling across 
the border to British agents in Holland 
by opening and closing their firebox doors 




in the dots and dashes of the Morse code. 

In our own revolution, the American 
spy Nathan Hale, and the British spy 
Major Andre alike, hid incriminating pa- 
pers in their boots, and nearly 150 years 
later a German woman spy was caught 
trying to cross the Mexican border with 
a code message hidden in a shoe heel. The 
famous Confederate woman spy. Belle 
Boyd, showed more originality when she 
carried her messages in a watch. But we 
must return to Europe, for really wily 
tricks of women spies. 

Leonie Van Houtte, whom France dec- 
orated with the Legion of Honor, smug- 
gled messengers across the frontier from 
Belgium to Holland not once, but twenty 
times, hidden in wagon loads of straw. 
Always two wagon loads approached the 
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German frontier posts simultaneously. 
From the first, the driver descended to 
have his pass examined, while the Uhlans 
prodded it with lances and found it bore 
only straw. Meantime, the second wagon, 
bearing' tlie concealed man, drove up and 
passed the first. The driver of this second 
wagon mounted the first. The driver of 
the first wagon, emerging with clearance 
papers, mounted the second and drove it 
and its living load across the frontier to 
safety. 

When Leonie Van Houtte joined forces 
with the famous Louise de Bettignies, the 
two women laid out an underground rail- 
way from Lille, in France, across Belgium 
to Holland, where they delivered their re- 
ports to Major Cameron of the British 
secret service. Running that perilous 



gauntlet through German cordons, they 
hid the thin rice-paper sheets in such 
places as the candle of a lantern, a ball of 
1)lack yarn which at night could be thrown 
into the bushes and found later by a sin- 
gle loose strand, or in a bar of chocolate, 
which they could eat if stopped. 

Women spies often carried hidden dis- 
patches, reports or maps over Europe — 
and still do — for they are less likely than 
men to be searched, and can hide things 
in their hair, corsets, false curls, garters, 
stockings and even bottles of smelling 
salts — if women still carry them. They 
have used hiding places so diverse as 
bouquets of flowers, and a baby's clothes. 

Men were, and are, spy messengers too, 
especially on the carefully guarded routes 
that converge in Switzerland, that cross- 
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road of the secret war. 
The agile border-jumpers 
had signs and passwords : 
"Is the 3:45 train on 
time ?" or "Where is num- 
ber 15 on this street?" 
For recognition, they 
creased their hats in the 
same manner, or wore 
hke neckties. They car- 
ried their reports some- 
times in a small alumi- 
num tube, hidden up a 
nostril, or concealed in- 
side a lead pencil or a 
cane, in the sweatband of 
a hat, even in a shoestring 
or in the paper around a 
sandwich. An early trick 
was to jot dow^n a few 
keywords on a time-table 
or newspaper, rolled and 
carried casually. A vari- 
ation of the writing 
toothpick was for a spy 
on one side of the fron- 
tier to slip a message in- 
to the padded arm of a car seat, whence 
a confederate on the other side could ex- 
tract it. A trunk with a double bottom 
filled with harmless material, would dis- 
tract attention from a real hiding place 
elsewhere, perhaps between safety-razor 
blades or the uncut pages of a book. 

The ingenuity of spies was unending. 
They hid messages in hollow and false 
teeth, in wigs, toothbrush handles, candy; 
in the plaster casing of a broken arm, in 
cotton wound dressings, in coat collars, 

even in com- 
mon string. An 
experienced spy 
hunter would 
always hasten 
to take away 




A Pilot, Bearing a Spy 
and Carrier Pigeons, 
Fell behind Enemy 
Lines, and Called on 
a Friendly Peasant to 
Release the Birds 




the pipe of a captured suspected messen- 
ger. Above all, he would not let the sus- 
pect light the pipe. Often the message 
was bidden amid the tobacco! 

A New Yorker who was in World War 
secret service shows his friends an inter- 
esting memento : Ah old-fashioned door 
key, whose barrel contains a hidden cham- 
ber opened by unscrewing a small screw. 
The outfit includes a combination screw- 
driver and appliance to stuff a roll of tis- 
sue paper into the chamber. Perhaps the 
cleverest of all tricks to hide these rolls of 
tissue paper, was discovered by a French 
spy chaser at Pontarlier, who thus evened 
up for the German writing toothpick. This 
inquisitive Gaul thrust his nose into a 
baggage car for Switzerland, and immc- 




A Dentifrice Container That 
Was Used to Conceal Invis- 
ible Ink 



A Cake of Soap Which Has 
Been Saturated with Invisible 
Writing Fluid 



Soft Collar on Which Was 
Written Invisible Message for 
German Secret Service 



Cl 
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diately drew it out again. "What a 
stench!" he cried. "But, what can it he?" 

He thrust his nose in again, followed it 
to the carcass of a dead rabbit, which, to 
judge from the tag, a lady in France with 
a French name was sending to an equally 
French lady in Switzerland. It looked in- 
nocent enough, but spy chasers are sus- 
picious. 

"But why send a rabbit so long dead?" 
ruminated this one. 

He rubbed his hand over the fur, then 
drew back with a start. He had felt a 
small lump. Closer inspection revealed 
inconspicuous stitches in the skin, and be- 
neath — a glass tube, containing a small 



roll of tissue paper! 
"What a pity they waited 
too long — and in such 
warm weather, too!" the 
spy chaser commented, 
sarcastically. 

In the instant stress of 
secret-service work, it 
was often necessary to 
communicate by means 
much more rapid than 
messengers. It has never 
been told, that during the 
World War American 
secret service was wor- 
ried over reports that or- 
ders were being signaled 
to German agents in this 
country, through the 
widespread advertise- 
ments of a nationally 
known patent medicine 
of German manufacture. 
The Germans had done 
that very thing in Europe 
through varying arrange- 
ments of colored squares 
on advertisements of a 
well-known brand of 
soups. All they need do was tell their 
spies to watch the advertisements for 
their orders. 

Having discovered that one, allied spy 
chasers found they must forbid newspa- 
pers publishing ordinary want ads until 
they had been investigated. German spies 
in France were inserting in French news- 
papers, especially those published near 
frontiers and on the seacoast, advertise- 
ments containing 
hidden messages 
to confederates 
in near-by neu- 
tral countries. 
Who would sup- 





Pieces of Chocolate in Which 
Messages Written on Rice 
Paper Were Hidden 



Coin with Hollow Cen- 
ter in Which a Spy Concealed 
a Message 



A Tin of Talcum Powder 
Used by One German Spy for 
Secret Writing 
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Captive Suspected of Being 
German Spy Undergoing 
Search by Allied Officers 

pose that news of a 
coming h'\g Italian of- 
fensive was contained 
in this ad in an Italian 
newspaper ? 

"Wanted : A fine fur- 
nished room, detached, 
modern comforts. An- 
swer Corti." 

Or that there was a 
spy's report in this ap- 
parent lover's message 
printed in the famous 
London Times agony 
column ? 

"Z. Your heart watches. Be very good. 
No more. My God, what a weariness. I 
cannot come tomorrow." 

The spy hunters had to forbid newspa- 
pers publishing lottery numbers, chess 
problems, and postage-stamp data. Luck- 
ily for them, crossword puzzles had not 
come in. The French stopped the adver- 
tisements in their famous Vie Parisienne 
of patriotic women wishing to correspond 
with lonesome soldiers — some of whom 
proved to be patriotic German women. 

Although American secret service in- 
vestigated repeated rumors that a German 
"hidden wireless" on the French coast was 
divulging movements of our troop trans- 
ports, there was probably only one such 
installation on either side, and that be- 
hind, not the allied lines, but the German. 




Perhaps the most dar- 
ing and fascinating of all 
the tricks in this desper- 
ate game of secret com- 
munications, was the air- 
plane trick. This was no 
less than to fly spies over 
the Gerrhan lines by 
night, drop them, and call 
for them again a few 
nights later. In 1916, the 
Germans caught nine of 
these air spies and one 
airplane; in 1917, they 
got seven and another 
plane, while in 1918, they 
got only four. The Brit- 
ish had found 
new ways. As 
the airplane 
trick was fi- 
nally perfect- 
ed, it worked 
this way : 

Allied secret 
service would 
choose, from 
the Belgian or 
French army. 
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Right, Curling Iron Containing 
Message Etched in the Handle 
by a German Woman Spy 

a man who came from 
regions then held by the 
Germans. They would 
ask him to go back to his 
old home by airplane, 
gather information and 
return. At night he would 
set forth upon his hazardous mission, clad 
outwardly as a peasant, but wearing un- 
derneath his soldier's uniform, hoping that, 
if captured, he would not be shot as a spy. 
He carried a small crate, holding a half 
dozen carrier pigeons, and to his back was 
strapped a parachute. A daring man, that 
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volunteer, since to keep the airplane high 
enough to escape German sound detec- 
tors, he must jump thousands of feet in 
darkness, to ground largely unknown, 
guided only by a light flashed up the 
chimney of a resident spy and perhaps not 
even by that. 

One of the many risks of the airplane 
trick, is shown by the experience of a 
British pilot, who in landing behind the 
German lines, crashed in the darkness, 
killing his spy passenger, and breaking his 
own leg. The basket of pigeons alone re- 
mained unhurt, and, though stunned and 
pain-wracked, he divined the danger. If 
the Germans got them, they would send 
those pigeons back to the British secret 
service, bearing false reports. In desperate 
hope that a Belgian peasant, not a German 
soldier, would hear him, the injured pilot 
shouted for help. Luckily, the first per- 
son to arrive, was an old Belgian woman, 
who got the idea and quickly released all 
the pigeons — one with the pilot's scrawled 
report of what had happened. 

No account of secret communication 
would be complete without mentioning 
three methods the doughboys firmly be- 
lieved the Germans were using. These were 
the church tower, the windmill and the 
washing on the line. Every intact church 
tower just behind our lines was under sus- 
picion as a place whence spies would sig- 
nal by the familiar "lights flashing." So 
seriously did our first-division doughboys 
believe this of the tower in Mandres, in 
the Toul sector, that an Irish chaplain 
spent a night in the tower — and was re- 
warded by trapping his own cook, come 
to catch roosting pigeons for a potpie! 
The story of the windmill, was that Ger- 
man spies in the allied frontline used it to 
signal in Morse dots and dashes, across 
No Man's Land — until one day they for- 
got, and turned the windmill against the 
wind! The story of the washing on the 
line was told to our 32nd division in Al- 
sace, where there were many mountain 
observatories. From one of these, French 
observers could see, behind the German 
lines, the house and grounds of a loyal 
Frenchman that had been taken over by 
a German general. They had frequent 
washdays, displaying on the line laundry 
of all shapes, sizes and arrangements — 
which conveyed information to the French. 



This LocRCd bag 
Top Has Holes for 
Golf Handles, but 
Head Cannot Be 
Withdrawn 




LOCK TOP ON GOLF BAG GUARDS 
CLUBS AGAINST THEFT 

Theft of golf clubs can be prevented by 
a lock top for the golf bag. Holes in the 
top permit the shafts to stick through, but 
are not large enough for withdrawal of 
the club head. The top must be unlocked 
before anv club can be removed. 



PISTOL-GRIP HANDLE FOR FILES 
MAKES WORK EASIER 



Filing is made easier by a handle that 
fits on the end of the file. Shaped like the 
grip of a pistol, it fits the hand, enabling 
the user to exert more pressure on the 
file without the usual labor and possible 
injury to the fingers. 





Small End of File Fits into Pistol-Grip Handle to 
Make Work Easier 
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morning. Your signals 
are very good. Weather 
today is excellent for long 
distance communication, 
no static or interference 
here. Well, old boy, I 
guess there is nothing 
more here so I will say 
good morning. Please 
send me your card. I am 
glad to have communicat- 
ed with you, and I hope 
to do so again. Very best 
regards and good luck." 



As Criminal Flees on the Screen, Policeman Shoots at the Flickering Target; 

Picture Stops to Show Where Bullets Hit /O^ ^/ d 

POLICE FIRE AT MOVIE GUNMEN 
ON PICTURE-SCREEN TARGET 



NEW SQUARE TO 
SAVE TIME FOR 
CARPENTERS 




Gunmen fleeing from their pursuers in 
a moving picture cannot escape the real 
bullets fired_hy_^©lice in a new form of 
taxget—TJractice. The movie shows bur- 
glars and gunmen in action, targets for 
the policemen trying to improve their 
marksmanship. After each shot, the pic- 
ture stops, and the screen is examined to 
see whether the bullets hit their marks. 
The movie criminals are shown in various 
poses, including one of returning the fire 
of the practicing policemen. 



Eighty per cent of the 
time required to lay out angles for rafters, 
braces, frames and joints can be saved if 
the carpenter uses a new adjustable miter 
square. Scales, tables and graduations on 
the plate and two blades make it possible 
to adjust the instrument for correct an- 
gles and lock it with a setscrevv to make 
the markings. With the standard square, 
five operations are necessary in laying out 
a hip rafter, as compared with only one 
setting with the new square. The instru- 
ment has a spirit level and extra blades of 
greater Icnatli^fqr \yorkpOn largeytinil)ers. 



STRANGE DOT-DASH LANGUAGE 
TALKED AROUND WORLD 

^ Clicking ofif on the spark sets of 50,000 
amateur radio operators, a strange dot- 
ahd-dash language is being heard and un- 
derstood around the world. It is known 
as the "Q" system. Its principal draw- 
back is the limited vocabulary. Another 
strange language is understood by 25,000 
amateur operators in the United States. 
One message, sent in the international 
Morse code, reads : "Tks om fr cl hrd u 
wky wid sum vk ts am ur sigs vy gud wx 
tdy fb fr dx nil qrn qrm hr wl ob gess nm 
hr wl sa gm pse qsl ur crd gld 2 qso es 
hpe cu agn vy 73 es gl." Translated for 
the layman, it says : "Thanks, old man, 
for the call. I heard you communicating 
with some of the Australian amateurs this 




This Adjustable Square Saves Four-Fifths of Time 
Carpenter Usually Needs for ^easuren^ts 



. ..111! ^wnn, ^iMon diiaji diiiciitui a uma Carpenter usuauy neeas lor nieasuremmits 
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Movable- Wing Plane Flies and Lands Itself 

Conventional ailerons 
are replaced by movable 
wings in an airplane re- 
cently demonstrated on 
the Pacific coast, and 
which has been found so 
stable in the air that it 
virtually flies itself. This 
free-wing ship is so de- 
signed that each wing 
section is pivoted to the 
fuselage, thus making the 
entire lifting surface ad- 
justable. The inventor 
during a demonstration 





Top, Pilot Riding Fuselage of Movable-Wing Plane; 
Below, Parachute Jumper Leaping with Control Stick 

climbed to the fuselage to show its abil- 
ity to fly itself, then allowed a parachute 
jumper to carry the "stick" to the ground 
and came down safely without it. 



any lamp is to be used, its secondary >s 
made active by being placed close to its 
primary, resulting in a magnetic cou- 
pling. When the lamp is to be extin- 
guished, it is necessary only to remove it 
from the neighborhood of its primary. No 
switch is needed and no circuit is broken. 
Danger of explosions is lessened, since 
there is no electric spark. The system has 
been tested in England. 




ELECTRIC LIGHT BY WIRELESS 
ENDS MINE HAZARD^ ^ j' 

Light produced by magnetic-induction 
lamps has been found the safest and most 
efficient for coal mining. This system of 
illuminating relatively large areas under- 
ground is based on the principle of light- 
ing by local inductiorj, there being no elec- 
trical connection between the lamps and 
the power cables. Instead, each gas-filled 
lamp is permanently connected to the sec- 
ondary of a small transformer, whose pri- 
mary is) fed fc«m the ekctric lines/7 When pos 



TERMINAL TOOL FOR BATTERY 

MAKES REMQVAL E/^SY: j\ ^/ 

Battery termi- 
nals can be re- 
moved easily and 
without damage 
by a puller that 
works like pliers. 
The jaws of the 
tool grasp the ter- 
minal and only a 
straight upward 
pull is exerted, 
putting no strain 
on the post. Pos- 





sibility of ])reaking the seal, loosening the 
post or disturbing the plates is* eliminated. . ^ 
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ternatin^ or direct cur- 
rent may be used. Instead 
of wearing away when 
cutting steel the wheel 
increases in diameter, 
since bits of the material 
attach themselves to the 
wheel. This makes it nec- 
essary to shave the wheel 
to its original size. For 
certain types of alloys, 
carbon, carborundum and 
copper-alloy wheels do 
the cutting. 



CAfRBO 



A Mystery to the Visitor, This Array of Dials Shows How 
Warship's Mighty Engines Is Operating 



HIDDEN HEART OF MAN-OF-WAR 
AT ENGINE THROTTLE 

Far beneath the shiny decks and grim 
n turrets of the modern man-of-war, 
hi dden from the eyes of obs ervers, is the 
art of a United States' figlTtMjg ship, 
rrounded by a tomblike shell of steel, 
n stand at the throttle of mighty en- 
es, constantly watching the delicate in- 
struments that record every variation of 
the maze of machinery which drives big 
war vessels. Seldom does the navy de- 
artment permit photographs to be made 
these instruments, but recently the cen- 
sorship w'aS relaxed a little, and the cam- 
era brought out of the U. S. S. "Salt Lake 
City" a pictorial story of the progress in 
devising instruments and machinery. 



h Part of a 




YS OF ACID 
SAFELY POURED 
WITH HOLDER 

Acids can be poured 
from their bottle or bar- 
rel containers in perfect 
I safety if a new carboy 
1 holder is used. The truck- 
like cradle is equipped 
with wheels which retract 
while the carboy is bein^ 
loaded. The handle is swung over the 
carboy and locked into position for pour- 
ing, so that the operator's hands do not 
touch the bottle or barrel. Danger of 
slipping or of pouring liquids on unsteady 
frame or wheels is eliminated. The metal 
platform of the holder supports the entire 
bottom of the carboy. Weighing thirty- 
five pounds, the holder is designed for 
weights up tq/250 pounds. 

Liquids Are Poured Eas- 
ily from Carboys by Us- 
ing This Roll-Over Holder 



ELECTRIC ARC ON WHEEL SAW 
^ A CUTS STEEL AND ALLOYS 

l*^ Steel and alloy work can be cut cleanly 
and speedily by a wheel saw that uses an 
electric arc. The cutting wheel is one 
electrode and the work is the other. The 
wheel revolves rapidly and always pre- 
sents a cool surface to the work, and aL- 






(^ofFee hy Pipe Lin 





T^H ROUGH a unique system by which 
coffee is conveyed down the steep 
sides of the Andes mountains in pipe hnes, 
a Yankee from Cincinnati has conquered 
what appeared to be an impossible trans- 
portation problem on his huge^,iu>££<e 
plantation near Santa Marta, ^mom 
The planter, named Fly, came to Santa 
Marta thirty years ago to run the elec- 
tric-light system there, but soon saw the 
possibilities of the Andes ranges as a coffee 
region and established the "Cincinnati" 
plantation. 

At first, coffee was picked, berry by ber- 
ry, then carried by the picker either to the 
mill, or to the nearest pack-mule loading 
point, a comparatively costly process. 
Worse still, it used up a great amount of 
labor at times when pickers were scarce. 

The idea for a system that would speed 
up transport and cut costs came to Fly in 
watching the scores of streams which 
coursed down the mountainside. A board 
tossed into one of these torrents reached 
the lower boundary of the plantation in a 
few minutes, while it might take a man or 
pack horse two or three hours to go half 
that distance. Floating down the coffee 
in bags or barrels was impracticable on 
account of the violence of the cascades, 



Top, Packing Coflee by Mule Train ; Below, Flume 
Conveying Water to the Coffee Line 
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Top, Mill of Coffee Plantation with Pipe Line at Left; 
Below, Loading Station at Head of Line 

but why not deflect the water and run it 
in flumes, as for an irrigation or power 
project ? The steepness of the descent 
made an open flume impossible, but how 
about a covered one? And that led to the 
idea of using a pipe line. 

The pipe for the experimental line was 
of galvanized iron and of about twice the 
diameter and strength of the ordinary 
drain pipe of an eavestrough. The sections 



telescoped into one another, a light knot- 
ting of wire insuring the joint against 
slipping. Light but strong trestles over 
ravines and narrow valleys were built to 
keep the grade uniform. Some of the tres- 
tles were fifty feet high and half a mile 
long. Where the topography permitted, 
the line was run along the ground in a 
shallow trench, to protect it from falling 
trees. 

Water was provided by diversion from 
a convenient stream to an irrigation or 
power ditcli intake. A shallow concrete 
dam and headgate deflected the necessary 
flow, and this was carried in a flume to the 
site of the loading station at the head of 
the pipe line. The rest proved to be large- 
ly a matter of regulating the mixture of 
water and berries. This was simple enough 
once it was learned that the principal 
cause of the jamming of the pipe arose 
from feeding in the berries too fast. 

What was now needed was to put the 
whole plantation on a pipe-line basis. With 
this form of transport, obviously, the mill 
would have to be located at the lowest 
practicable point, so that water would flow 
to it by gravity from all sections Such a 
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site proved to be two miles away from and 
5,000 feet below- the original plantation 
center. On a map, or from the air, the 
pipe-line system looks like a one-sided 
spiderweb, converging on the mill at the 
lower corner. Branch joins branch after 
branch, until all are united in the two or 
three main trunks which carry direct to 
the mill. At the outer and upper end of 
each branch is a loading station, to which 
the newly picked berries are carried in 
baskets. 

The overloading and jams that would 
inevitably result from feeding too many 
interconnecting branches at once is ob- 
viated just as on a railway. There is a 
telephone dispatch system, and no loading 
station foreman releases a deluge of fruit 
until he gets an "all clear" from the chief 
dispatcher at the mill. The frequent tele- 
phones also make it possible to report 
breakages of the line, thus minimizing the 
sluicing off of berries. 

— S- 

MOVIE CAMERA FOR AIRPLA 
HAS ELECTRIC MOTOR 

Run by an electric motor, a portable 
movie camera has been designed for air- 
plane photography. The pilot, after at- 
taching the camera, can take pictures by 
remote control, simply starting and stop- 
ing the motor for the number of desired 
exposures. An internal magazine carries 
100 feet of film, while an external maga- 
zine for 400 feet of film is available. Speeds 
at which pictu-res are made are regulated 
by the motor. A twelve-volt motor takes 
its power from the plane's batteries, or 
from automobile batteries if the exploring 
expedition is not using an airplane. The 
camera can be hand-operated. 





Pictures Can Be Taken by Remote Control with This 

d Aerial Camera 
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Supported by This Belt, One Man at a Time Can 
Slide Down the Rope 

PORTABLE FIRE ESCAPE SAVES 
ONE AT A TIME 

Fire victims may escape, one at a time, 
by lowering themselves to the ground in 
a safety belt that slides on a rope. The 
device is offered as a portable fire escape. 
One end of the rope is attached firmly in 
the room or hallway, and the belt is •. 
slipped around the shoulders. The rapidity 
of the descent can be regulated. 

^- f f 3 

ARROW IN MAMMOTH'S SKULL 
SHOWS MAN FOUGHT BEAST 

Buried at the same depth as the bones 
of saber-tooth tigers and other animals 
that roamed the earth 20,000 years ago, a 
mammoth's skull containing an arrow- 
head has been found near a Florida beac h. 
Scientists interpret the di^ctTvery as evi- 
dence that man andjii^riimoth existed on 
the earth at the^^K^me time. . 
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Here Is the Latest in Automobile-Bus Transportation; This Vehicle Carries More Passengers Than a Railway^ 
Coach ; in Addition to Passenger Accommodations, a Smoking Room Is Provided 



THREE-DECK AUTO BUS CARRIES 
EIGHTY-EIGHT PERSONS 

Built with three decks, a motor bus 
with accommodations for eighty-five pas- 
sengers has been constructed for highway 
service between Rome and TivoH, Italy. 
A smoking compartment is provided, in 
addition to space for dogs and 440 pounds 
of baggage. The bus is thirty-three and 
one-half feet long, eleven feet wide and 
has a speed of twenty-eight miles an hour. 



or K 



CAGES FOR TRAINING CANARIES 
STOP BIRDS' FALSE NOTES 

If a canary in a California training 
school makes a mistake in its song, the 

Darkness and Silence 
Punish the Canary for 
False Notes, Cage 
Doors Being Closed 




door of a specially built cage is closed fc 
the day to silence the bird. That is one V. 
step in teaching canaries to sing. A trains --j. 
er bird, regarded as one of the best in the ^ 
United States and England, is surroundec: 
by twelve young canaries, all in specia 
cages. While the trainer sings, the other 
birds are kept quiet by doors that darker 
the cage. Then the singer's cage is closed 
and two of the young canaries are allowec 
to sing. If one of the "pupils" makes A 
mistake, the owner of the school close s 
that cage, and the bird is not allowed t 3 
sing again that day. The owner has d( -^^^^^ 
veloped a keen ear for tone quality an\l 
can detect faulty notes readily 

(JhU:^ 

ELECTRIC PLANT RUNS ITSELF 
AND SUPPLIES HOTEL 

A weird sensation awaits the persnt 
who is familiar with the usual brill iantlj^^^^ 
lighted electric-power station, when he^ 
opens the door of an interior basement 
room in a New York City hotel and find>^ 
a complete Diesel-electric plant running 
by itself in total darkness. He hears the 
whirr of engines and generators, and, if he 
waits a while, a few clicks of sw'itches and' 
changes in running sounds give evidence 
that generating units are being started Qt^ 
stopped according to the consumption ot^\>>^ 
electric energy. Such a fully automatic ^ 
plant, of 150 kilowatts' capacity, has beeif^JioK^ 
in service for more than a year in the . ^ 
Hotel Chelsea, supp lying the entire light S 
and punLl uj.Ll ill twenty-four hours a ^ 
day, the equivalent of 2,300 fifty-wai^^^ 
lamp^s^^^^T^ere^ is no one ^n a^^ndance," 
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as every necessary function is au- 
tomatically controlled, and an oc- 
casional visit by a supervisor is 
all that is necessary to maintain 
the equipment in proper operat- 
ing- condition. Starting and stop- 
ping of the Diesel units are con- 
trolled by relays in the power cir- 
cuit. When starting, current is 
delivered from the storage battery 
to the appropriate generator, 
causing it to act as a motor and 
rotate the engine. As soon as the 
engine is revolving at a moderate 
speed, a catch on the fuel-injec- 
tion pump is released, whereupon 
the engine starts to fire and comes 
up to speed on its own power. 
When the newly started unit has 
built up its voltage to equal that 
on the switchboard, the main 
switch closes automatically and 
the unit delivers its proper share 
of the power. The entire starting 
operation, from the time the first 
switch closes until the Diesel unit 
is running at full speed and de- 
livering power, consumes the re- 
markably short space of ten sec- 
onds. Whenever the power of the 
engines in operation exceeds the 
amount of electricity being con- 
sumed, the surplus energy is de- 
livered into the storage battery. 
Furthermore, if for any reason 
the storage battery becomes more 
than two-thirds discharged, the 
relays are automatically energized and an- 
other of the Diesel-electric units is put 
into service until the battery is again fully 
charged. This unusual plant has been 
producing reliable power at a cost below 
one cent per kilowatt-hour. 

/i f 7^ 

DIVING ROBOT HAS MAN INSIDE 
TO OPERATE MOTORS 

Driven about the ocean floor by electric 
motors, a diving robot that carries one 
person has been designed for undersea 
exploration or other work. The device 
has two long interchangeable arms that 
perform almost any work, controlled from 
the inside of the chamber. A window on 
each side and one in front of the operator 
give excellent vision, while a battery of 
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This Submarine-Like De- 
vice Can Move Back and 
Forth on Sea Floor; Note 
"Arms," Which Are Oper- 
ated from the Inside 



1 
















incandescent lamps light up the water 
sixty feet ahead. The operator's room is 
like the cockpit of an airplane and con- 
tains oxygen tanks, and controls for com- 
pressed-air tanks and for the arms of the 
robot. The operator is protected from ex- 
cessive pressures and is able to work for 
long periods of time at normal air pres- 
sure with little help from the surface. 
Lowered over the side of a ship, the device 
sinks by taking on water ballast. Reach- 
ing the bottom, two motors, which receive 
their power from the ship by a cable, pro- 
pel the submarine-like craft. Forward and 
backward motion is possible. When the 
work is completed, the fifteen-foot craft 
rises by expelling the water ballast. Air 
and power cables connect the diving 
chamber and the mother ship. 



Cl 
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{C) Imcrnational News 

Model of Grappling Pontoons Intended for Salvaging Sunken Vessels in 
Deep Water; They Can Be Operated from the Surface 



GRAPPLING PONTOONS TO RAISE 
SUNKEN TREASURE SHIPS 

Through a form of grappHng pontoons 
controlled from the surface, a New Jersey 
inventorjiapes to be able to raise sunken 
rfe ships or submarines. Tests with 
a model of the invention have indicated, 
according to the inventor, that the sub- 
mersible pontoons can descend to depths 
no diver can reach. The apparatus con- 
sists of a series of pontoons superimposed 
on a steel framework provided with steel 
grappling jaws. The jaws lock upon com- 
ing in contact with the vessel to be sal- 
A-aged and cannot open until the weight is 
released. Once gripped around the ship, 
the pontoons are filled with compressed 
air until there is sufficient buoyancy to 
cause the apparatus and the vessel to rise. 



81 



RESTORATION OF CORN AS KING 
WAITS ON CHEMISTS 

In the middle west where corn is king, 
a movement is under way to restore to 
higher estate this most voluminous and 
valuable of all agricultural products. It 
is a chemical attack, aimed at discovering 



new ways of using the 2,500,000,000 bush- 
els of corn grown annually. Starches, 
sugars and oils flow out of the corn kernel 
into industry and homes, but the farm i5> 
still the largest factory, manufacturing 
pork, beef, dairy products, poultry and 
eggs out of corn. The corn demand has 
fallen ofif, however. The average Ameri- 
can eats eleven pounds less meat a year 
than he did thirty years ago. He also 
eats leaner meat, and lean hogs eat less 
corn. Vegetable oils have 
helped usurp the lard 
market and even corn oil 
competes with the fat of 
pigs fed on corn, while 
prohibition stopped the 
legal use of corn for 
whisky. Corn refineries 
each year manufacture 
nearly a billion pounds of 
corn sugar, over a billion 
pounds of sirup, more 
than 100,000,000 pounds 
of dextrin and 800,000,000 
pounds of starch. This 
industry uses 75,000,000 
bushels of corn, each containing thirty 
pounds of starch, and Dr. H. E. Barnard, 
director of the Corn Industries Research 
Foundation, sees starch as perhaps the 
most important of all the basic materials 
used by the chemist. He also calls it the 
least known substance in the world, and 
declares that if chemists studied starch as 
keenly as they have coal tar, they surely 
would find many new uses for it. 

SANITARY COVER ON BERRY BOX 
MADE OF CELLOPHANE 

Berry boxes are 
now being covered 
with cellophane to 
make them more 
sanitary without 
detracting from 
display of the ber- 
ries in stores. The 
cover consists of a 
cardboard collar 
containing a loose 

sheet of moisture-proof cellophane. It is 
self-adjusting to all kinds of boxes and 
protects the contents aeainst dust, dirt 
andcoman^at ioij^f rqirjylian^ 
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Placing a Bridge Span in Position; It Was Floated into Place on the Boats, Which Were Then Filled with 
^ /, Watej^Unfil the Span Was Lowered onto Its Piers 



BRIDGE SPAN BUILT ON BARGES 
IS FLOATED INTO PLACE 

All parts of a large bridge spanning the 
Oneida river at Brewerton, N. Y ., were 
shipped bv'Laiial, as«(?lhblea on barges and 
then the completed units were floated in- 
to position. The old bridge was removed 
in the same way. Barges, into which wa- 
ter had been pumped, were placed, one at 
each end of the main span. The water was 
then pumped out, raising the barges and 
thus lifting the old span so that it could 
be towed awav. 



light to form the apparently solid moving 
images on the projection space. Because 
of the difficulty of obtaining accuracy of 
all parts, immediate commercial applica- 
tion of the principle is not expected. 



PENCIL HAS TINY LAMP INSIDE 
FOR WRITING IN DARK (p) ^ 

Writing in the dark is made easy by a 
pencil that has a tiny lamp inside. Enough 
light is thrown on the writing pad to make 
a drawing or to write. Designed for sol- 
^^/^-^diers, airplane pilots and others who work 



ACTORS PROJECT FROM SCREEN 
IN EXPERIMENTAL MOVIES 



Motion pictures in which the actors 
stand out from the screen and appear in 
relief have been produced with experiP*^^ 
mental apparatus devised by Dr. Herbert^-'*^ 
E. Ives, of the Bell laboratories. Instead I 
of a lens, the camera uses a tour-foot coii- I3 
cave mirror, like those for reflecting teleov^ 
scopes. It reflects the image on a trans 
parent screen consisting of 200 minute 
concave grooves. Here photographic rec- 
ords of successive exposures are made,' 
not on motion-picture film, but on small 
plates. Prints from the negatives are 
mounted on a large disk which brings^ 
them in slow succession into position iij^ 
the projecting machine, while anotbcK^^ 
smaller disk, rapidly rotating, flashes lighe^ \ 

1 



in the darkness, it makes the writer inde- 
^pendent of other sources of light. 




through the lenses. The projection screen^j;;^ 
consists of 200 quarter-inch transparent 
rods whose front and rear surfaces focus 



This Pencil Has Its Own Light and Is Handy When 

No Ot))er Il)uminati^ Is^^vailable^^ /-^•-v^ /"\^ 
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A Modern Pentode Amplifier and Set Supply 



PART II 



'T^HE bracket for mounting the triple 8- 
mfd. electrolytic condenser is detailed 
in Fig. 10. This is cut from light sheet 
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metal, bent around the 
base of the condenser 
unit and clamped with 
a bolt. The mounting 
lugs on the bracket 
are bent out as in Fig. 
11. which also shows 
the connections above 
the chassis, all wires 
being numbered so 
that they can be traced 
to correspondingly 
numbered leads on the 
underside of the chas- 
sis, Fig. 13. An enlarged blueprint 
layout is available if desired. The 
two 1-mfd. by-pass condensers Cs 
and C4 are placed one on the oth- 
er and are bolted to the underside 
of the chassis. The transformer- 
terminal line-up w ill vary with the 
type of power transformer used. 
The 2i/.-volt heater leads are in- 
dicated at X and Y. The small 
fixed condensers and resistors are 
fastened with stiff wires to con- 
nect them in the circuit. The cen- 
ter-tapped filament resistor, across 




the 247 pentode-tube filaments, is soldered 
directly to the sockets, care being taken to 
fasten it to the same polarity. The lead 
No. 5 from the center tap on choke No. 2 
goes to the jack, then through a hole in 
the chassis to the center of the output- 
transformer primary. All other numbered 
leads are easily traced. When the amplifier 
is completed, taps A and B on the voUage 
divider, shown in Fig. 12, are adjusted to 
supply the desired plate voltages. The oth- 
er resistance values given between taps 
will be as shown. A voltmeter should be 
used for checking. When connecting the 
detector output to the input of the ampli- 
fier, the ungrounded 
input terminal is for 
the detector plate and 
supplies current for 
it from the amplifier. 
To test current in 
the plate and screen 
circuits of the 247- 
tubes, a milliammeter 
is plugged into the 
jack. A total of be- 
tween 75 and 80 mils 
should pass at this 
point. Motorboating 
is prevented by 
means of the 50.000- 
ohm filter resistance 
and the 1-mfd. fixed 
condenser connected 
in the resistance-cou- 
pled stage. 



volTcont. 
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Tig. 13 SIMPUIFIED WIBINS DIAGRAM 



UTILITY CABINET 

Short -Wavei 
Li stener si 




'HIS cabinet is intended for the usual 
short-wave receiver with separate 
power unit. The sliding leaf is handy for 
making log notes and also serves as an 
armrest, which is necessary for the fine 
tuning required when distant stations are 
to be located. The large door makes an 
excellent speaker baffle 
and allows easy access 
to the interior. A small 
drawer or rack may be 
installed directly below 
the speaker shelf for the 
various short-wave coils 
and spare tubes. 

There is ample room 
on the lower shelf for a 
power supply of any de- 
scription, so that the 
cabinet is suitable for 
either a.c. or battery- 
operated sets. This 
shelf is placed about 
2 ft. below the re 
ceivcr, thus keep- 
ing the a.c. pow 
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except for the sides and slide, which are 
of three-ply fir; any good close-grained 
wood may be used, however. The finish 
will depend on that of associated furni- 
ture. A plain oil stain was given the orig- 
inal model. 

The builder may find it difficult to cut 
the grooves in the corner posts for the 
side boards, shown in Fig. 13. The con- 
struction is indicated in Fig. 5, and an al- 
ternative method of fastening the side 
boards is shown at the upper right-hand 
corner post and the detailed sketch above. 
The plywood side board is glued and 
screwed to a >2-in. square strip instead of 
fitting into the groove, as shown at the 
other corners. This simpler method is 
mentioned at this time so that the side 
boards may be cut accordingly. As a sug- 
gestion, the grooves could be made by the 
lumber dealer, or if the builder has a small 
circular saw, parallel cuts may be made 
and the groove cleared with a narrow 
chisel. 

Figs. 2, 8 and 15 show the details of the 
upper inside horizontal braces grooved 
for the sliding shelf. A >4 by ^-in. hard- 
wood strip is fitted inside the door jamb 
and extends from the top of the bottom 
shelf flush with the top of the corner post. 
The door-jamb strip is \}i in. shorter, this 
detail being shown in Fig. 8. The shelf- 
supporting brace at front, detailed in Fig. 
16, is also shown to clarify the assembly in 
Fig. 8, and the lower brace, Fig. 17, is also 
included. The left front corner-post de- 
tail in Fig. 5 is self-explanatory ; the 
groove for the insert strip may be made 
slightly wider so that the strip can be 
screwed in, to allow a take-up to compen- 
sate for door shrinkage. This 1 by 1-in. 
strip and groove detail is clearly shown at 
the left in Fig. 7. The right front corner 
post is recessed to take the K' by 1-in. 
door strip, which is 28>^ in. long. All four 
posts are now placed into position and 
temporary braces are nailed across front 
and back to hold the posts 2134 in. apart 
at front and back, as shown in Fig. 5, 
measuring to the outside of the posts. 

The lower shelf, shown in Fig. 9, is to 
come even with the back faces of the rear 
posts and flush with the inside face of the 
door. It may be made in one piece, or 
several pieces doweled and glued as shown. 
It fits flush with the inside faces of the 
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plywood side boards and should be placed 
in position before the latter are mounted. 
Care should be taken that the shelf is 
square and the posts parallel to each oth- 
er before the shelf is glued and screwed 
in position. The braces are now screwed 
in place, and the frame carefully squared 
before the door is hung. 

The door construction is given in Fig. 
14 and the method of doweling and gluing 
is indicated in Fig. 10. Pieces of strap 
iron are screwed to a wood strip and ex- 
tend over the edge of the plank to be 
drilled. A guide hole is drilled in the over- 
lapping ends of the strap-iron pieces and 
centered on the edge of the plank. The 
jig holes are ^ in. in diameter and are 
spaced for the three sets of dowels. The 
diameter of the opening cut for the grill 
depends on the speaker used. The open- 
ing may be scribed, as shown in Fig. 18, 
and cut out with a keyhole saw. An accu- 
rate circle for both the grill and hole in 
the door was obtained by placing the point 
of a knife in a slot cut in a pivoted wood- 
en strip. The grill is cut from plywood in 
any design desired. 

If the doweling and gluing is properly 
done and the door clamped and well dried, 
very little fitting will be required. The 
door is hung on a pair of loose-pin hinges. 




Short-Wave Listeners' Cabinet Houses Power Unit, 
Speaker and Accessories 



The cabinet-top details are given in Fig. 
11, and the method of inserting the corner 
screws is shown at the right and also in 
Fig. 1. The plugs should not be made 
from wood dowels; the grain of the wood 
should be parallel to the grain in the top 
boards. Wooden plugs of this type may 
be obtained from marine hardware stores, 
or can be whittled out with a pocketknife. 



Amateur Television Transmitter 

It is now possible for the licensed radio 
amateur to transmit his image along with 
his voice to other amateurs. The key 
and microphone have a helper in the form 
of photo-electric cells and a scanning de- 




Television Transmitter with Scanning Disk and Light 
at Center and Photo-ElecUiic Qells at Sides 



vice that converts varying sequences of 
light reflections into electrical impulses 
to accompany the modulations of the 
voice or key. With this assembly ready 
for use, the experimenter can devote his 
entire attention to the development of 
better circuits. 



Checking Parts for Iron Content 

When buying cheap variable conden- 
sers, or other parts, for short-wave re- 
ceivers, care should be taken that they 
are not made of iron. Very often such 
condenser frames are of lacquered iron to 
represent copper or brass. If the pur- 
chaser carries a small horseshoe magnet 
with him on his shopping tour, iron parts 
are easily detected. 




CFor further information on any radio 
construction article write to the radio de- 
partment ; this service is free. 
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Headphone on Extension Handle as an Aid to the 
Partially Deaf 

Individual Headphones for Partly Deaf 

A lightweight headphone of the type 
commonly used by radio amateurs and 
airplane pilots has been adapted for use 
in group installations to aid the partly 
deaf. One of the small phone units is 
mounted on an extension handle, and an 
adjustable resistance enables the user to 
regulate tlie volume to suit his needs. For 
auditoriums, churches and public-assem- 
bly installations, a microphone near the 
speaker is connected to an audio amplifier, 
and the output is wired to a group of seats 
where the headphones can be plugged in. 



Test for Poor Antenna Connection 

When the receiver volume decreases or 
static noises are continuous from day to 
day, regardless of weather conditions, the 
trouble will often be due to poor or brok- 
en connections between the set and the 
antenna. The lead-in wire may be touch- 
ing the building or tree branches may be 
coming in contact with the antenna. If a 
window strip is used to bring tlie lead-in 
wire to the receiver, this strip may be de- 
fective or worn at the point where it 
comes in contact with the sash. A simple 
method to determine the efficiency of the 
antenna is to moisten the fingers and 
pinch the bare end of the lead-in wire near 



the set. If' tlVe volume increases material- 
ly, look fok^poor or broken antenna con- 
nections. — Guy Newell, Bloomfield, N. J. 



Short-Wave Super for Code or Phone 

An intermediate oscillator for pure CW 
code reception is a special feature of this 
eight-tube short-wave superheterodyne. 
In addition the oscillator is of material 
aid when searching for distant phone car- 
rier waves. The normal tuning range with 
three sets of coils is from 15 to 125 meters 
and the tuning system provides band 
spreading at any desired frequency within 
that range. With two additional sets of 
coils, the receiving range can be extended 
to cover the broadcast range. The receiv- 
er employs three 227's, two 235's, two 224's 
and a 280 full-wave rectifier. A 227 is 
used as an output tube to provide humless 
headplione signals at very low noise level. 
On all but tlie weakest signals, sufficient 
output is obtained to operate a loud speak- 
er at moderate volume. For greater vol- 
ume, an external amplifier is recommend- 
ed. The receiver is housed in a cabinet 
lO]/' in. long, 0]/^ in. high and 13 in. deep. 
Receivers of this type arc used by several 
broadcasting stations for rebroadcasting 
sbort-wave programs from foreign coun- 
tries. 




A.C. Superheterodyne Receiver Designed for DX Short- 
Wave Reception 



CBlueprints covering radio construction 
articles in past issues can be obtained for 
25 cents each ; material lists are always 
available without charge. 
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Practical RADIO Suggestions 



■TWISTED AROUND PRONG 

TUBE PRONGS FIT SNUGLY 
IN THESE, SLEEVES 



LUOj 




PRONGS CUT 
OFF SHORT 



BAKELITL OR FIBER END 
PLATE OF OLD VARIABLE 
COMDENSER 



BAKE LITE CUT 
CXJT TO INCREASE 
LEAKAGE PATH AND 
ELIMINATE SURPLUS 
BAKELITE IN FIELD 



MOUNTING SCREWS 



CUT FROM OLD TUBE BASE ' 



Lower End of Old Tube Base 
Makes Rugged Socket for Hold- 
ing Tubes in Auto or Portable 
Receivers Where Good Contact 
Must Be Maintained under Rough 
Handling; Contact Strips Are 
Cut from Thin Copper or Sheet 
Brass 



IRON WIRE 
BENT TO HOLD KNOB IN PLACE 



ANTENNA 
LEAD^ 



Old-Style Variable Condensers, Hav 
ing Bakelite End Plates, May Be 
Used in Short-Wave Receivers and 
Low- Power Transmitters if Some of 
the Bakelite Is Cut Out as Shown 




Above, Small Cylinder- 
Type Fixed Condensers 
with Stiff Wire Termi- 
nal Leads, Handy for 
Under-Chassis Assembly 
in Compact Sets of Au- 
to or Midget Variety; 
They Are Available in 
All Standard Capacities 
and Some Are Made in 
Double Units of the 
Same Value, to Save 
Space and Simplify 
Wiring 



Above, 
Twin 
to Hav 

OutptU of a '45, 
b;<r That of a 
lithout Increased Plate 
Voltage; It Consists of an 
Input and an Output Sec- 
tion Directly Coupled with- 
Jn the Tube; the Circuit 
a Single Triple-Twin 
SupplanTing-a_Xomplete De- 
tector and Au3io~~~^stem ; 
Left, Por©elain^Ba»e^Tube 
Sockets Designed for 50- 
Watt Amplifiers or Trans- 
mitters 



Below, Torpedo-Type GrpundJJnit, 

for Deep Ground in Dry Locations, 
Made of Rust-Proof ^€fal ; It Is 
Driven into Ground/by Means of 
Pipe Which Is/Then Removed 




4^ eiif , i^Ly 



Copynyh 




T>UILT entirely of standard parts, this 
a.c. receiver of¥ers the radio experi- 
menter an opportunity to try out high- 
gain r.f. stages, power detection and the 
pentode output tube that will operate a 
dynamic speaker. The parts are not ex- 
pensive, and the layout and wiring are 
quite simple. The tone quality is very 
good for a set of the midget type. It 
tunes sharply enough to separate power- 



FIVE -TUBE 

Uses 



By 

ARTHUR B. COONEY 

volume control is obtain- 
able and "cross talk" is 
greatly reduced. The 
type-247 pentode tube is 
capable of giving a large 
power output for rela- 
tively small input signal 
voltages. It is designed 
for high gain and oper- 
ates on 2.5 volts of fila- 
ment supply, making pos- 
sible uniform filament 
voltage throughout the 
receiver. The metal chas- 
sis, or base, is made of Vio-in. eraydo, lOj/j 
in. long, 8 in. wide and 2>^ in. deep. The , 
compact arrangement of the parts is evi- 
dent from the photo and layout diagram 
on page 297. The base may be easily cut 
and bent from sheet stock or purchased^ 
for a small sum. The completed chassis^ 
and dynamic speaker will fit into a cabinet 
8J4 in. deep, 10^ in. wide and 13 in. high 
at center. Such cabinets are available at 




ful stations in crowded localities and the 
pentode tube provides plenty of speaker 
'Volume. 

The type-235 tubes, used in the r.f. 
stages, resemble the better known 224 
screen-grid tubes, but have several advan- 
tages that make them more desirable for 
high-gain amplification. A wider range of 
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parts dealers atul may be slightly larger, 
but not smaller, than the dimensions given. 

Before cutting the opening in the chas- 
sis for the terminals of the power trans- 
former, check the size of the hole re(|uired 
to clear the terminals below the chassis, 
as the dimensions given in the layout 
diagram may not suit the particular 
transformer you are using. The elec- 
trolytic filter condensers are bolted 
directly to the chassis, 
the metal containers 
are grounded on the 
metal chassis, and the 
insulated terminals ex- 
tend below. The size 
of the holes to be cut 
in the chassis de- 
pends on the make 
of condenser. A 
small hole may 
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lered reamer. Holes 
for the wafef-type 
sockets may be made in 
the same manner, or a 
small circular cutting tool, 
fitting in a hand drill, may be 
used. The set will work with 
any standard midget r.f. trans- 
formers and those used in the mod- 
el are of this type. Each coil comes 
complete in a metal shield ready for 
mounting on the chassis. One antenna 
coil and two r.f. coils are required. The 
manufactured coils have coupling rings 
that are indicated in the schematic dia- 
gram to the left. 

Homemade coils can easily be wound, 
and many experimenters may prefer to 
make their own. In this case, the cou- 
pling rings are omitted and suitable wind- 
ing data will be given in Part II of this 
article which will appear in the Septem- 
ber issue. 
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Installing Receiver Switch at Remote Speaker 



Many unnecessary steps may be saved 
if some means is provided for turning off 
the set from the remote speaker. This 



The switch at the set is immediately 
turned olY, but the receiver remains on be- 
cause the plate current has closed the re- 
\a.y which in turn closes the set supply- 
line connection and will hold it closed as 
long as the plate current remains on. Now, 
when the operator wishes to turn off the 
receiver, he merely opens the switch at 
the remote speaker. This switch may be 
closed immediately, as it will. not turn the 
receiver on again until the switch at the 
receiver is turned on and off as before. 

The third switch, A, 
is to be left open if 
the receiver is used 
in the usual manner 
without the remote 
speaker. The dot- 
ted-line connection 
at the remote- 
speaker switch is 
for controlling the 
field supply to the 




usually requires runnmg 
a sepmrate pair of wires 
and these wires are diffi- 
cult to conceal. In a re- 
ceiver in which the d.c, 
plate current from the last 
tube flows through the 
voice coil of the loud speaker, it is possi- 
ble to install the switching system shown 
in the diagram. A small telephone relay is 
required. The relay should close when 
energized by about one-third or less of 
the plate current used by your output 
tube, or tubes, in the receiver, and should 
be able to stand this current continuously 
without overheating. If the relay used has 
little separation between the contacts it is 
better to use a two-pole type and connect 
the contacts in series to obtain a multiple 
break effect. To operate the switching 
system, the receiver is turned on in the 
usual manner at the set. and the switch at 
the remote speaker is in the on-position. 



dynamic speaker. If a magnetic speaker 
is employed at the remote point, a single- 
pole switch may be used. 




"V/OU have probably 
seen sonic clever 
sta^e entertainer use a 
diabolo as part of his 
juggling routine, or 
perhaps you remember 
when this toy was as 
popular as the "yo-yo." 
At any rate, spinning 
a diabolo is really a 
fascinating pastime. 

To make one, cut from ^-m. 
wood two pieces of the size and 
shape shown in Fig. 2. Also, cut 
two circular pieces, 3 in. in diam- 
eter, as indicated by the dotted 
line. That done, ynii will find that 
the two V-shaped pieces slip neat- 
ly together, as in Fig. 3, offering 
a flat surface on which can be 
nailed two disks of wood, as pic- 
tured in Fig. 4. These circular 
pieces are grooved all around so 
that lengths of ^-in. rubber tub- 
ing can be used around the edges 
as a finish. Fig. 5 shows how the 
tubing is held in place by means 
of a light wire run through the 
center, and how the ends of the 
wire are twisted together tightly. 
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Best results are 
obtained by cut- 
ting? the tube about 
^ in. oversize 
that the joining 
edges will squeeze 
u p snugly. O f 
course, the whole 
thing can be turned on a lathe if you hap- 
pen to have one. If so, follow the tem- 
plate in Fig. 6 in order to get the proper 
size. In either case, care must be taken to 
have the finished diabolo balance perfect- 
ly or it simply won't spin. The rest of the 
equipment consists of two sticks, as in 
Fig. 8, fitted with a 5-ft. length of %-m. 
cotton cord, which is threaded through 
the smaller end of each stick as shown in 
the detail. 

Now that you have the outfit, let's see 
what can be done in the way of making 



the diabolo spin. Start by placing 
it on the floor, directly over the 
cord and well along to the right 
hand, as in Fig. 9. Lifting up with 
the right hand sets the diabolo in 
motion along the floor. Then lift 
both sticks higher to clear the 
ground, keeping the diabolo ro- 
tating in one direction by moving 
the right hand up and down with 
a swift but not jerky movement, 
as indicated in Fig. 10. Don't rush. 
It is a common fault when learn- 
ing a stunt like this to make the 
required movements too swiftly. 
Remember that the diabolo must 
gain momentum; it cannot be 
made to spin with lightning speed 
on the first whiplike stroke. Once 
you get the thing going, watch for 
any leaning tendencies and cor- 
rect these immediately. This can 
be done by following the instruc- 
tions given in Figs. 11 and 12 — 
pulling the left stick in toward 
the body when the diabolo leans 
in, and pushing it outward when 
the diabolo starts leaning out. 
The right hand only moves up and 
down, the left being almost mo- 
tionless except for the in-and-out 
movement necessary to balance the dia- 
bolo. A half-hour practice session will 
find you the master. Then you can start 
on the more fascinating business of shoot- 
ing the diabolo high into the air, as shown 
in tlie first photograph, and catching it 
again on its return. There's really noth- 
ing to this beyond keeping your eye on 
the spinning bit of wood and going at it 
smoothly. Once you have acquired some 
skill, you will find that an excellent game 
can be played by two players, standing 
some 10 or 15 ft. apart and throwing the 
diabolo between them. 



Coil Springs on Tent Ropes 

Small coil springs, tied in the center of 
tent ropes, will provide elasticity to keep 
the stakes from being pulled out when the 
ropes and tent shrink upon getting wet. 
It is a good idea to use steel or iron stakes, 
as thev can Ije driven into the ground 



more easily and 
wooden ones. 



will hold better than 
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Novelty Belts You Can Make of Cellophane 




Either the plain, transparent cellophane, 
which is usrtl extensively for wrapping 
small articles, or the colored variety, ob- 
tainable in sheets, is well suited as a mate- 
rial for making novelty belts. These, fitted 
with mother-of-pearl buckles, are both 



FIC 7 



strong and attractive. The cellophane is 
cut to pieces, Syi by 43^:4 in. in size, and 
each piece is folded over in the center as 
indicated by the dotted line in Fig. 1. Then 
the edges are folded over again as in Figs. 
2 and 3, forming a narrow strip, which is 
doubled as in Figs. 4 and 5 and the ends 
folded back inside as in Fig. 6. This piece 
is then joined to another, made the same 
way. by inserting the ends of the latter 
between the folds, Fig. 7, pulling both to- 
gether firmly and continuing the process 
by adding other pieces in the same way. 



Spring Improves Usefulness of Pliers 

Attached to 
the handles of 
a pair of pli- 
ers, a spring 
makes them 
self-opening, 
which greatly 
improves their 
usefulness. A 
length of 
spring wire is looped at the center and 
then wrapped tightly around the handles 
as indicated. When the handles come to- 




gether, the spring pushes to one side so 
tliat the jaws can be closed. 



Kerosene Keeps Rims on Bicycle 
Wheels from Warping 

Warping of wood rims on bicycle wheels 
can be prevented by the use of kerosene. 
Pour a little around the base of each 
spoke about once a month. After several 
treatments, the rim becomes saturated so 
that moisture cannot penetrate the wood. 
The glue on the tire prevents the kerosene 
from affecting the rubber. 
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Sides of Auto Hoods Make Good 
Window Shutters 




Window Shutters Made from Auto Hoods Permit Ade- 
quate Ventilation and Safeguard against Intruders 

Bent portions of old auto hoods make 
good shutters for either garage or house 
windows. They are hinged to the window 
casings as shown, and a latch is provided 
on the inside. Such shutters are especial- 
ly useful if you like to sleep with the win- 
dows open, and wish to safeguard your 
home against intruders. Painted to match 
the window frames, these shutters present 
a pleasing appearance. 



A High-Pressure Grease Gun 

Intended for use in forcing grease into 
shackle bolts and steering knuckles on 

cars, which are 
often clogged with 
dirt, this gun is 
improvised from 
two lengths of 
steel rod. One end 
of a 4-in. length of 
K'-in. rod is turned 
down and thread- 
ed to screw into 
the part to be 
greased and is 
drilled lengthwise, 




as indicated by the dotted lines, to take a 
^-in. rod, which serves as a plunger. In 
use, the grease cup or gun nipple is re- 
moved, the gun is screwed into the hole 
and the grease forced in by tapping the 
plunger with a hammer. — J, Magis, Ciney, 
Belgium. 



Developing Short Movie Films 
in Ordinary Tank 

Short pieces of movie film can be easily 
developed in an ordinary kodak-film tank. 
The film is first removed from its car- 
tridge and wound, emulsion side down, on 
a No. 116 film spool. This operation should 
be carried out in a dark room. The film is 
then threaded on a transferring reel and 
the developing done in the usual way. The 
advantage of this method is that the time- 
temperature system is used, which pro- 
duces the best possible negative. — Francis 
J. Torney, Jr., Salt Lake City, Utah. 



Paint-Can and Brush Holder 

Consisting of an old pie tin, a length of 
spring brass and a piece of strap iron, this 
holder for a brush and paint can will not 
easily tip over. The strip of brass is shaped 
to fit around the can and is riveted to 
the strap iron, 

which, in turn, handle 
is riveted to 
the pie tin to 
form a handle. 
A short length 
of heavy wire, 
driven into a 
hole drilled 
near the top 
of the handle, 
provides a 
support for 
the brush, 
which has a screweye in the end for this 
purpose. 



STRAP 
IRON 




OLD PIE TIN 



Auto-Casing Water Trough for Chicks 

An old auto casing, cut in half through 
the center of the tread, makes two good 
water containers for baby chicks. These 
containers hold a considerable quantity of 
water, and are so shallow that the chick- 
ens will not drown if they get into it. 




T^HIS tandem-sail, decked canoe com- 
bines the best features of three canoes 
holding champion records in the sailing 
club of Washington, D. C. The first de- 
tail shows how a stiffening frame of J/j-in. 
spruce is fitted to the section inclosing the 
cockpit, the longitudinals being sawed to 
fit the curve of the sides, and coming close 
up under the wales to which they are fas- 
tened with marine glue and screws. Cross 
members are made from y4-'\n. spruce, 
glued and screwed to the longitudinals. 
Diagonals at the forward end of the cock- 
pit are of like material and are similarly 
fastened. Along the inner edge of the 
stiffening frame is placed a % by Yi-'xn. 
strip of spruce, against which fits the cock- 
pit coaming and upon which the deck is 
screwed. The coaming is of "^c by 5-in. 
oak and firmly secured to the frame with 
flat-head screws spaced 4 in. apart. Be- 
tween decking and coaming is screwed a 
molding of quarter-round oak. Either ply- 
wood or 6-oz, canvas makes a satisfactory 
deck. Seams should be located along the 
fore-and-aft center line and at either end 



of the cockpit. After being tacked in place, 
it should be treated with airplane dope 
and painted. In assembling the frame and 
decking, liberal use should be made of ma- 
rine glue. Every joint should be painted 
with it no matter how securely it is fas- 
tened, for decay begins at the joinings. 
Compartments and all inaccessible places 
should be painted with white, gray or tan 
valspar enamel. The greatest strain cen- 
ters around the main mast, which is held 
in a tapering tube of %2-in. sheet brass, 
reinforced with a wrapping of copper 
wire, sweated on. A plate and collar, hold- 
ing the upper end of the tube, are assem- 
bled and fastened as indicated, and a piece 
of sheet brass is soldered in the bottom of 
tube. The tube for the jigger mast is sim- 
ilarly made. 

Spruce is the best material for the lee- 
boards. They need not be over ^ in. thick, 
tapering to ]4, in. at the edges and lower 
ends, leaving a flat surface to bear closely 
against .the hull, as a close-fitting board 
sprays less water and offers less resist- 
ance. To support the leeboards, a rein- 
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forcing block of spruce, curved to the 
bend of the hull, and grooved to fit over 
the ribs and tightly against the planking, 
is screwed on each side of the canoe amid- 
ships. These blocks should be 2 or 3 ft. in 
length, from 2^ to Sj/^ in. wide and from 
1 to 2 in. thick, depending on the shape of 
the canoe. For a very strong job run 
screws through each rib crossed. The 
screws should l)e fitted with countersunk 
washers to prevent crushing the planking 



pressure, but not too freely. An athwart- 
ship tiller and slide is a necessary adjunct 
to the hiking board. The tiller itself is cut 
from hickory or ash and ornamented with 
knobs of some dark wood, such as walnut 
or mahogany. It should be 4 in. shorter 
than the hiking board. At least two cleats 
are necessary, a 3-in. for the main halyard 
and a 2y2-\x\. for the jigger halyard. Some 
contrivance must be used to permit light- 
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and pulling through. A hole for the bolt on 
which the board pivots is bored through 
the hull and the middle of the reinforcing 
block. If the fit is close, there will be no 
leakage when the boards are in position. 

The sliding seat, or hiking board, is sim- 
ple to construct. The rails are made of 
Yz by 2-in. oak, one edge of each beveled 
at a 45° angle. They are held parallel by 
spreaders screwed underneath, at the ex- 
treme ends, and are fastened by bolts run- 
ning through rails, spreaders and blocks 
fitted beneath, right through the deck and 
.stififening frame. The board itself is Yi- 
in. oak as is the beveled strip screwed and 
glued beneath to engage the rails. At the 
center of the underside is fastened a stop 
made of heavy leather, screwed in place, 
to prevent the board from running off the 
rails. The length of the board and rails 
varies with different canoes but should be 
about 30 in. It is located 12 to 14 in. for- 
ward from the after edge of the cockpit. 
It should slide smoothly and easily under 
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ening trimming of the jigger, for while this 
sail is left strictly alone most of the time, 
it is necessary to trim it smartly when 
performing certain maneuvers, as when 
changing the course from a run to a beat. 
This cleat is merely the bases of two flat- 
tened cones, with the points removed and 
the small ends placed together. It may be 
of brass, aluminum or hardwood, and 
when screwed in place, will grab and hold 
a line firmly with only a single turn. Even 
half a turn will often hold a considerable 
strain as the tendency is to jam the line' 
tighter with any increase in pressure, 
while it can be cast off or made fast in- 
stantly with one hand. 

The rudder is made of Vic-in. cold-rolled 
steel. Its hangings are fastened to the 
hull with brass bolts going through the 
ribs. When the canoe is not fitted with an 
outside stem, it is well to fit a wooden 
block inside the hull into which screws 
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passing through bracket and hull may be 
driven. 

Hoisting sprits are utilized in this rig, 
permitting a somewhat lighter and short- 
er mast than would be possible with other 
arrangements except a sliding gunter. Or- 
dinary jaws are easy to make and will do 
if lashed in place to prevent unshipping, 
but liingcd rings of the type described arc 
much better as they never come off the 
mast and are also neater in appearance. 
The tubing, which fits the boom end," is 
hacksawed to a depth of 1 in., a piece, 
Via in. wide, being removed. The two pro- 
jecting tabs are flattened, drilled and 
shaped, and the end of the tube is filled 
with solder for about in. The ring, 
which should fit the mast loosely, is bent, 
and a short piece of thick-walled tubing 
soldered between the tabs. When the bolt 
holding the two parts together is in place, 



the fastening will he strong and flexible. 
Sprit fastenings should be large enough 
to come clear down to the tack but no 
larger, for excess size permits the sprits 
to sag off to leeward too much. The plan 
dimensions are for the main-boom fitting; 
jigger fittings may be smaller. 

Unbleached muslin of good grade is 
suitable for the sails. Place the material 
in water to soak overnight to remove siz- 
ing. Pour off this water and place the 
material in a new bath and bring slowly 
to a boil. Hold at boiling temperature 
for an hour or so, moving frequently to 
prevent scorching and to make sure that 
all parts are equally treated. The cloth 
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will shrink nearly an 
inch to the j-ard in the 
process. Remove from 
water without wring'in.c: 
and hang to dry to pre- 
vent wrinkles. If wrin- 
kles appear after drying, 
it is necessary to iron 
them out. Peg out the 
shape of the sails, as 
shown in the drawings, 
on a floor or on the 
lawn, stretch a chalkline from peg to peg 
and check dimensions. Slip the length of 
material under the lines at right angles to 
the chord, or, in other words, have the 
seams run parallel to the short hattens. 
Leave the selvedge on, lap exactly J/2 in. 
and pin each hreadth to its fellow closely 
to eliminate hasting. Whcii the sail has 
been pinned together and cut with due 
allowance for roach, stitch the seams along 
each selvedge, two lines of stitching to 
each seam. Reinforcing pieces are ne.xt 
cut and hemmed and those on one side 
basted in position. The chalkline, which 
has been shrunk w'ith the sail material, is 
laid in the hem and the hem turned over 
the reinforcings. Additional rcinforcings 
are cut, hemmed and applied to the op- 



posite side of the sail 
Care should be taken to 
see that the head and 
foot of the sail, which 
are cut on the bias, arc 
not stretched. These 
hems should be -1 in. 
wide when finished, of 
triple thickness, and 
stitched at least four 
times, as they must take 
the whole pull of the 
sail and, if easily stretched, will let the sail 
get out of shape. 

The long and short batten pockets are 
now made and applied, the short ones be- 
ing tubes of sail material, while the long 
one is a 3-in. strip hemmed and stitched 
to the sail, open at both ends. The lower 
hem should be Yi in. wide to take No. 0 
grommets for reefing, and should be 
stitched three times. The grommets are 
placed 8 in. apart along the head and foot, 
and also along the hem below the long 
batten. Two more grommets are placed 
in the sail just at the leach, one each side 
of the long batten pocket in which are 
tied the stops holding the sail at the end 
of the batten. A small brass ring is but- 
tonholed into the peak to take the halyard. 
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Waterproofing, by the sugar-of-lead and 
alum process, should follow the finishing 
work, because handling tends to remove 
the lead acetate in the fibers of the cloth. 
The short battens should be ^ in. thick 
by 1 in. wide and are cut just long enough 
to fit the pockets loosely; if too long, dis- 
figuring peaks appear at the batten ends. 

Spruce spars are necessary, for this 
wood is stiff, strong and light. The wood 
should be close-grained and clear of knots. 
Spars should be laid out to oppose edge 
grain to wind pressure. The mast should 
have the grain running fore and aft, while 
the grain of the spars should run hori- 
zontally. 

Four rings will be needed at each mast. 
These are made of 'Hc-in. brass or copper 
tubing, a length of which can be wrapped 
loosely about the mast spirally, slipped off, 
sawed and soldered together. The result- 
ing rings may then be clipped to grommets 
in the sail with little hooks bent from brass 
wire. Halyards and sheets as well as 
blocks are fastened to the spars before 
bending the sails. Clean away the var- 
nish, lay waterproof cement and press the 
unlaid ends of the lines into the glue, serve 
tightly with chalk or fishing line and treat 
the whole to a coat of shellac for protec- 
tion. Blocks are fastened to the spars by 
threading them with a piece of line and 
serving the ends to the spar as described 
above. Braided line, about %2 in. in di- 
ameter, is amply strong for bending sail. 
It is laced through the grommets in the 
edge of the sail and spirally about the 
spars, with comfortable slack to permit 
the sail to work itself along the spars. Do 
not stretch the sail out along the spars. 
Stops passing through small holes bored 
in the tips of the spars hold the sail in 
position. Paraffin is best for the lubricat- 
ing blocks. It should be heated so that 
it will run into the small crevices. 



Peeling Peaches or Tomatoes 

When preparing fresh peaches or toma- 
toes for table use, the skins can be easily 
removed by firmly pressing the back of a 
knife against the fruit and drawing it from 
the blossom toward the stem end. This 
will bruise the skin sufficiently so that it 
can be peeled off without cutting. — Horace 
Lemaster, Maryville, Mo. 




Removable Shelf 
Fitted to Soda- 
Fountain Coun- 
ter for Conven- 
ience of Children 



Shelf on Soda-Fountain Counter 
for Convenience of Children 

A drug store in Detroit, Mich., uses the 
illustrated counter shelf to hold soda 
glasses when serving its small custom- 
ers. It is a length of flat iron, bent to slip 
over the edges of the counter and sup- 
ports a small sheet-metal table. 



Baking Pans Reflect Light on Flag 

Two tin or aluminum baking pans fitted 
with electric lamps and fastened to the 
staff serve as reflectors to illuminate a 

flag. The wires 
carrying the 
current to the 
lamps should 
run through 
a conduit to 
prevent any 
possibility of 
a short circuit. 
Small holes 
are drilled at 
the lower 
edges of the 
pan for drain- 
a g e, or the 
pans covered 
with glass. 




HOLES FOR 
DRAINAGE 



Clf fried foods are placed on soft paper 
when taken out of hot fat, most of the 
excess grease will be absorbed. 
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Laying Linoleum in Bathroom Simplified by Raising Tub with 

Auto Jack 



Bathtub Raised by Auto Jack 
When Laying Linoleum 

Linoleum is easily placed under a bath- 
tub by raising it about J4 in. above the 
floor with an auto jack placed under the 
center of the tub. Of course, the linoleum 
must be split in order to pass around the 
jack, but after the latter has been re- 
moved and the linoleum pressed down, the 
slit will hardly be noticeable, especially if 
the edges are cemented to the floor. 



Awl Makes Anchor for Bob Line 

An awl is especially useful as an anchor 
for a bob line, since it is easily moved 
when locating the bob. A spring-brass 
clip, of the kind used for dry-cell termi- 
nals, is screwed to the awl near the fer- 
rule, as indicated, to hold the line, which 

is instantly 
adjusted by 
pressing down 
on the clip. 
Fastened in 
this way. a bob 
can be adjust- 
ed much eas- 
ier than when 
a nail or screw 
is used to an- 
chor it. 




Asbestos Keeps Pipe Flanges 
Tight in Intense Heat 

Here is a good method of keep- 
ing pipe flanges tight when they 
are located in intensely hot places, 
such as a water-heating coil in a 
furnace. Build up a gasket of al- 
ternate layers of %2-in. asbestos 
paper and fine screen wire. Four 
layers of the wire and three of 
the asbestos are usually sufficient 
for forming a tight joint. Coat 
each layer of asbestos with white 
lead or a thick mixture of pow- 
dered graphite and oil. Then place 
the gasket between the faces of 
the flange, and tighten the nuts. 
Joints made in this way have been found 
to remain tight for an indefinite length of 
time, even when used continuously. 



Cigaret Lighter Filled with Aid 
of Pencil 

The filler hole in a cigaret lighter being 
too small to conveniently pour in gasoline 
without spill- 
ing, you will 
find the task 
much easier 
by holding a 
pencil over 
the mouth of 
the can in the 
manner in- 
dicated. By 
slowly tipping 
the container 
a small stream 
of liquid will 
run down the 
pencil into the 
lighter. The 
same idea is 

also useful in filling other containers with 
small openings. 




CA colander, turned upside down over 
meat in a frying pan, allows the steam to 
escape and at the same time prevents the 
fat from spattering on the stove. 



Oil Prevents Grass from Reaching Walk 

Carefully applied to a trench after edg- 
ing the lawn, used motor oil will prevent 
the grass from growing up and overlap- 
ping the sidewalk. Grass will not grow 
where oil has been applied, and hence 
care must be taken not to use enough to 
saturate the ground beyond the trench. 




npHE sight of a huge carp swimming 
■'■ over the house tops would make any 
sky gazer think his eyes were playing him 
tricks. Although 14 ft. long, this kite 
weighs only 18 oz., and, properly con- 
structed, will fly in a moderate breeze. 

About sixteen 22 by 30-in. sheets of Jap- 
anese bamboo paper, obtainable from 
model-airplane supply dealers, are re- 
quired for the body. First paste eight 
sheets together to make a rectangle about 
30 in. by 14 ft. Lay it flat on a clean floor 
or driveway, with newspapers spread un- 
der it, and weight the corners and edges 
so that the paper will remain smooth while 
sketching in the design of scales, eye, gill, 
etc. Library paste, applied with a Yi-'xn. 
brush, is more satisfactory than glue or 
mucilage. Before trimming away the waste 
around the outline, do all the painting. 






Bamboo paper takes ordinary house paint 
nicely, although almost any other color- 
ing material will do. After one side has 
been completed make another just like it 
but, of course, paint it to represent the 
opposite side. When dry, paste the two 
halves together at the edges except at the 
mouth and end of the tail. The mouth is 
held open by a reed ring or hoop, and the 
air passing through the body when the 
kite is flying keeps it inflated. 

Next, make a triangular frame to carry 
the fins, which serve as wings to help keep 
the fish in the air. The best material is 34 
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by ]/i-\n. spruce. The frame is 6 ft. lonjj 
and 10 in. wide at the center, with the 
ends bowed up about 3 in., which is done 
by making the bottom member longer 
than the side ribs. The triangle is rather 
flat in order to give the fins the proper 
dihedral for satisfactory flight. There are 
three triangular cross frames, bound and 
cemented to the longerons with stout 
thread and model-airplane cement. The 
fin frames are also of spruce. Pins 

are driven through the curved members 
into the ends of spars, and are reinforced 



with cement. A cord keeps the leading and 
trailing edges bowed until paper is put on. 

The frame is covered with tough wrap- 
ping paper on the underside, the fin rays 
being painted before it is glued to the 
frame. The points of the scalloped edges 
are reinforced with thin wood splints glued 
to the paper. Glue, instead of paste, should 
be used on the fin job. The fins are bound 
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to the fuselage just behind the center 
cross frame, with the papered side down. 
After the reed hoop has been pasted in the 
mouth, it is tied to the frame about 12 in. 
from the forward end, and, just above the 
rear end, tough paper tabs, with strings 
inserted, are pasted to the sides of the fish. 
The strings are then tied to the rear end 
of the frame. Thus the "critter" is fastened 
at only two points and can undulate free- 
ly, permitting lifelike action. A control 
cord is fastened to each extremity of the 
main frame, and one to a spar of each 
wing. The apex of these four cords should 
come about 2 ft. below the front end of 
the main frame. 



Rubber Blocks Check Brake Noises 

Squeaks and drum howls inside the 
Bcndix-type brakes can usually be over- 
come by the insertion of rubber blocks 
between the shoe and the tie strap of the 
cam bracket. This cushions the vibrations 
set up by the worn mechanism. Blocks 
cut from solid rubber tires are good for 
this purpose. They should be of a size to 
permit free action of the brake shoes, and 
sufficiently resilient to eliminate friction 
of metallic contacts. 



BOASS-BBISTLEO BBUSH 



Brush Removes Scum from Aquarium 

Green scum 
that collects on 
the inside of an 
a(iuarium can 
be readily re- 
moved by rub- 
bing it with a 
brass-bristled 
brush, obtain- 
able for a few 
cents at any 
hardware store. 
The loosened 
scum will dis- 
color the water for a while, but will soon 
settle to the bottom. 




A Handy Athletic-Field Marker 

This field marker is easily constructed 
from a 2-gal. tin can and four wooden 
disks, and has the advantage of being 
quickly filled. Place the can over a cylin- 
drical block of wood and punch two or 




Easily Filled Athletic-Field Marker Made from Tin 
Can and Wooden Disks 

three rows of holes through the center. 
Then reinforce it with the wooden disks, 
two at each end, one inside and one out- 
side of the can. The diameter of the out- 
side disks should be slightly greater than 
that of the can to hold it above the 
ground. Heavy galvanized wire or small 
iron rod, bent to the shape shown and in- 
serted in the end of a broom stick, pro- 
vides a good handle. 



Bottle Capper Furnishes Pressure 
for Making Wax Impressions 

When making wax impressions of keys, 
medals or small art-jewelry objects, try a 
bottle capper for 
a press. T w o 
cakes of bees- 
wax are softened 
and wrapped in 
fine paper. The 
lower cake is 
placed on a solid 
block of wood, 
while the upper 
one is pressed 
over the article 
with a block of 
wood, provided 
with an exten- 
sion to fit the 
cup on the cap- 
per. 






SIMPLE STYLES 




OPEARHEAD ornaments, with various 
modifications, are used extensively to- 
day with a plain pitch cloth to make simple 
and colorful awnings, which are particu- 
larly suited to Spanish and Italian archi- 
tecture, but can be used success- 
fully on almost any type of home 
if the canvas is carefully selected. 

Fig. 1 shows an example 
of the spearhead type. This 
features the usual straight- 
pitch cloth, which need only 
be hemmed at the top to 
take the head rod. and at 
the bottom to take the frame 
crosspiece. The lat- 
ter can be made 
up from suitable 
lengths of J/j-in. 
galvanized pipe. A 
lighter rod will do 
for the front liar, if 
desired, and, in such 
a case, a reducer 



tee, yl by }^ in., is needed. The 
ends of the uprights should be 
hammered flat, filed to give a 
round section, and a /^-in. hole is 
then drilled as shown in Fig. 3, to 
fit the hinge indicated in Fig. 5. 
Two hinges are required. The Yw- 
in. sheet metal used to make them 
can be easily cut on a scroUsaw 
or by hand. The side wings are 
bent at right angles to the proper 
position. 

Suitable spearheads and frame 
ornaments can be turned from 
hardwood in a variety of pleasing 
shapes, as in Fig. 4. The shank is 
turned to a snug fit so that it w-ill 
thread tightly into the open end 
of the tee. The ornaments shown 
can be held in place by means of 
metal or wood pins extending 
through the wood and pipe from 
side to side. The manner in which 
this type of awning is hung is 
quite obvious, the light metal 
head rod, which extends through 
the hem at the top of the awning, 
being held in place by two sheet- 
metal clips screwed to the win- 
dow frame. 

Another attractive design is the 
scroll-arm awning in Fig. 6. Here 
the frame is in the form of 
wrought-iron brackets, made up 
to the size and shape shown in 
Fig. 7, with varia- 
tions, of course, to 
accommodate the 





Spearhead Types of Awnings Are Particularly 
Adapted for Home Construction Because of the 
Simplicity of the Straight-Pitch Cloth Used 
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IN AWNINGS 




size of the window for which the 
awning is intended. The manner 
in which the front bar is fitted is 
shown in Fig. 9, a cotter pin be- 
ing used to stop the pipe while a 
rosette-shaped washer and a pipe 
cap hold the arm in place. Al- 
though the heavy iron has to be 
heated before it can be bent to 
the proper lines, the lighter stock 
in the center of the arm can eas- 
ily be bent cold over a length of 
heavy pipe, as shown in Fig. 10. 

Fig. 11 pictures a popular style 
of awning with a valance all 
around, to take away the bare 
edge and give additional protec- 
tion. The battle-ax heads can be 
easily turned from wood, with the 
metal insert tightly secured by 
means of two small dowel pins, as 
shown in Fig. 13. Dimensions are 
given in Fig. 12, and a finished 
view in Fig. 14. No 
used in the cloth, but 
the material is held at 
the front by means of 
two grommets slipped 
over the rod ends be- 
fore the ax heads are 
turned in. Oblong 
grommets at the head 
of the awning fit over 
suitable screw eyes, 
which take the place 
of the head rod used 
on the two preced- 
ing types. 






Fig. 15, the square 
awning, is distinct- 
ly American, being 
used more exten- 
sively than any oth- 
er. Either a head 
rod or grommets 
and screweyes can 
be used to hold the 
cloth in position 
over the frame, as 
in Fig. 16. The 
frames may be any 
of the three simple 
styles shown in Fig. 



Venetian Styles with Scrollwork Supports and Val- 
anced Designs Are Highly Effective When Used 
with Colorful Painted or Woven Canvas 




313 



314 



POrULAR MECHANICS 




sary to use the double frame or hiproof 
style shown in Fig. 19, in order to provide 
the necessary clearance. Naturally, this 
style can also be used on other windows, 
if desired. The frame and hinge construc- 
tion of such awnings is shown in Figs. 20 
and 21, this arrangement permitting the 
two frames to come clear when the awn- 
ing is pulled up. The photograph also 
shows the usual method of rope control, 
a light length of cord extending from the 
front bar through two screweyes on the 
window frame, and then down to a cleat. 
On first-class installations, small pulleys 
take the place of the 
screweyes. If desired, the 
rope can be threaded 
the framework 
of wooden or metal 
screens so that it can be. 
worked from the inside. 
The cloth for the dou- 



18. Hinges, in each case, are 
somewhat similar to the one 
shown in the inset. These can 
be readily made from sheet met- 
al in the manner already de- 
scribed. Besides holding the ends of the 
frames, as in the spearhead type, the hinge 
also catches the cloth sidewall, as shown 
in Fig. 17, a round grommct being pro- 
vided for this purpose. Cutting the cloth 
for the square awning is a little more dif- 
ficult than where only a straight-pitch 
cloth is used. If you contemplate making 
awnings for four or five similar windows, 
it is advisable to cut a paper pattern first, 
checking carefully with this, especially as 
to the angle of the sidewall pieces, before 
cutting the cloth. The usual width is 30 
in., so that a seam on the pitch cloth is 
necessary if the window is over this width. 
With a little care, the seam can be sewed 
with a black thread preferably on a black 
stripe, to be invisible. 

Where French windows or doors are to 
be fitted with awnings, it becomes neces- 
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ble-frame awning is cut much the 
same as that for the square type 
— a pitch cloth and two sidewalls. 
Seams should be run on the in- 
side of the cloth to provide pock- 
ets for the two frames used. A 
plain painted cloth, with a suit- 
able stencil in contrasting color, 
is often used in preference to the 
more colorful stripes. Simple 
stencils, like those shown in Fig. 
23, can be easily worked on paint- 




ed or woven cloth by using a spray gun, 
as in Fig. 24, or with a double-thick 
camel's-hair brush. The canvas should be 
tacked to a smooth surface and the fabric 
drawn taut and firm. Any good grade 



of paint will do. This 
is mi.xed with a small 
quantity of rubbing 
varnish a n d the n 
thinned to a free- 
working consistency 
with turpentine. As 
the cloth is already sized, there 
will be no tendency for the color 
to bleed out. The effect of a house 
equipped with stenciled awnings 
is shown in Fig. 22. 

Naturally, awnings do not stop 
with the simple window types 
mentioned. However, with the 
instructions given as a working basis, you 
should be able to construct frames and 
covers for the larger porch and terrace 
awnings which are made in almost the 
same manner. 



Spray Gun Fills Foundation Cracks 

For forcing cement into cracks in foun- 
dations, an ordinary insect sprayer is use- 
ful. The receptacle for holding the liquid 
was removed, and the hole in the end of 
the tube enlarged. Near the upper part 
of the tube, a 2-in. slit was cut, and the 
ends were bent back to provide an open- 
ing for loading the gun. Pressure on the 
pump handle forces the concrete into the 
cracks, while the smooth tip of the gun 
puts an even finish on the surface. This 
method will also be found useful to force 
plastic compounds into cracks along door 
frames and window casings. — Ormal I. 
Sprungman, Minneapolis, Minn. 




Cement Forced into Cracks with Altered Spray Gun 
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Golf-Driving Practice Net Returns the Balls 




Conductor 

PIPE OR 
EAVt TROUGH 



Save Yourself Steps When Practicing Golf Drives by Using 
This Net Which Automatically Returns Balls to Driving Mat 



If you are a golf enthusiast and are 
making use of a practice net, you can 
save many steps by following the method 



shown here, which automatically 
returns the balls to the driving mat. 
The canvas is stretched between 
two wood or pipe posts of suitable 
height, which are fitted with angle- 
iron brackets to support the top 
and sides of the net. The lower 
part of the canvas is rolled up to 
form a trough, which is held in po- 
sition by means of stakes, and in- 
clines toward one side so that the 
balls will roll in this direction, 
where they are caught in the 
mouth of a length of conductor 
pipe, also placed in an inclined po- 
sition to return them to the mat. 
Such a net will be found handy 
when only a limited space is avail- 
able for driving, and gives the user 
just as much practice as he gets on 
a regular course. Besides learning 
to drive the balls with speed, the 
amateur can become acquainted 
with the intended uses of the vari- 
ous clubs by noting the position at 
which the ball hits the canvas. For 
the driving mat a piece of carpet 
can be used. It should be located about 
25 ft. from the net. — Fred A. Beard, De- 
troit. Mich. 



POST 



Cellophane Holder for Car Records 

A rectangular piece of cellophane, or 
similar material, makes a good holder for 
cards bearing records of oil changes, etc., 
in your car. The bottom and two sides are 
glued to the instrument board to form a 
pocket. This is especially useful where a 
card bearing the name of the owner and 
other information must be displayed in 
plain view. 



Gun Cleaner from Rawhide Thong 

When the cleaning rod for a gun is lost 
and another is not availalile. one can be 
quickly improvised from a rawhide thong. 
Stretch and work the thong until it is soft 
and will hang straight down. Then cut a 
small slit in one end, insert a piece of clean 
cloth into it, and drop the other end 
through the gun barrel. Pull the thong 
through the barrel repeatedly until it is 



clean, changing the cloth as many times 
as necessary. Oiling the barrel may be 
accomplished in a similar manner. — Forest 
Crossen, Boulder, Colo. 



Blotting Paper Dries Fishline 

Here is a novel method of drying your 
fishline as it is reeled in. With the line un- 
reeled, a piece 
o f blotting pa- 
per is rolled 
around it into 
a cone shape 
and inserted 
through the 
ring at the end 
of the pole as 
shown. Here it 
will wedge firmly and absorb the greater 
part of the moisture from the line while 
the latter is slowly reeled in. 
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Substitute for Rabbet on Round 
Picture Frames 

Being unable to use a plane to 
cut the rabbets on the back of a 
round picture frame, I made an- 
other frame from -"Hfi-in. plywood 
that was in. wider on the inside 
and glued it to the original frame. 
In this way, the projecting ply- 
wood made a good rabbet and 
the job was done much quicker 
than with the proper tools. — 
Joseph Minarovich, Berwyn, 111. 



Rope 



Controlling the Cockroach 

Scientists have found that cock- 
roaches clean their feelers and 
feet in a manner similar to that 
of a cat, and have taken advan- 
tage of this habit to kill them by 
spreading sodium-fluoride powder around 
so the roaches will get it on their feet. 
This powder is a poison and kills them 
when it is taken into their system while 
cleaning their feet. As sodium fluoride is 
a poison, it should be handled with care 
and kept locked up to prevent poisoning 
of humans and domestic animals. 




16-MM, FILM REEL 



Hose Keeps Film from Unwinding 

Film on partly filled reels can be pre- 
vented from unrolling by inserting a piece 

of rubber hose be- 
tween the sides of 
the reel. Stoppers 
are especially use- 
ful when a num- 
ber of partly filled 
reels of film are 
held for splicing. 




Rig Permits Steering from Any Position in Open Type 
of Outboard Boat 

Rope Steering Rig for Outboard Boat 

With two lengths of rope you can make 
a temporary steering rig to be used from 
any position in an open outboard boat. A 
short piece of rope is tied around the 
steering handle of the motor and to the 
sides of the boat, leaving about 3 in. of 
slack on each side. The ends of a longer 
piece are then tied to the first rope as 
shown. This arrangement is satisfactory 
for small boats of moderate speed when 
cruising in open water, but should not be 
used on high-speed boats or in crowded 
waters, as it does not give close enough 
control and makes short turns impossible. 
— J. D. Brubaker, Evanston, 111. 



RUBBER 
HOSE 



Electric Lamp Eliminates Dampness 
in Pianos • 

Pianos, kept in basements or halls that 
are heated only occasionally, are soon 
ruined by dampness if no precautions are 
taken to prevent it. To do this, lower an 
extension cord fitted with a 25-watt lamp 
inside of the piano, letting the lamp hang 
near the bottom and keeping it lighted 
when the instrument is not in use. If the 
piano is kept covered, a smaller lamp will 
be sufficient. 



Wire Brush Attached to Hoe 

A wire brush can be used conveniently 
to scour or clean a floor by fastening it 
to a garden hoe as shown. A wooden 
block is sawed 
through at the 
same angle as 
that of the hoe, 
and the two 
pieces are then 
screwed to the 
top of the 
brush, so that 
the blade of the " " 

hoe will be held snugly between them; 
In this way, a handle is> provided for us- 
ing the brush in a comfortable position. 
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Fish Easily Played with This Trolling Reel 




Simple in construction, this trolling reel 
is both sensitive enough to give warning 
when a small fish is hooked, and sufficient- 
ly strong to play the big ones. The line is 
wound on two rows of nails driven into a 
removable wooden disk, which is pivoted 
on a wood block and fitted with two han- 
dles. Three screweyes or staples on the 
underside of the disk make contact with 



three lengths of spring 
brass which serve as 
brakes and also give a 
warning buzz when the 
line is pulled hard enough 
to whirl the disk. Two 
wire liooks, attached to 
the block, may be slipped over the springs 
to make them inoperative or can be fas- 
tened to the screweyes to hold the disk 
stationary. The block fits across the end 
of the boat, where it is held by two metal 
strips which fit inside of the gunwales. 
If desired, the block can be permanently 
attached to the boat. — K. W. Petzoldt, 
Kiel, Wisconsin. 



Golf Tee from Garden Hose 

A ,'/2-in. section of gar- 
den hose makes a good 
golf tee. Punch a small 
hole in the side of the 
section and tie it to the 
handle of your bag 
where it will be handy when needed. — L. 
A. Wilke, Ft. Worth, Tex. 




Bronze Paint for Outside Use 

Weather-resisting bronze paint can be 
prepared by mixing 10 gr. of finely pow- 
dered potassium dichroniate, 8 oz. of dex- 
trin and 13 oz. of fine bronze powder. The 
preparation should be kept in small en- 
velopes or cans and should be protected 
from light and moisture. To use the 
paint, dissolve the mixed powders in 1^ 



pt. of water, and let it stand until all 
lumps have disappeared. A thorough stir- 
ring will prepare the paint for use. No 
more of the powder should be dissolved 
than is needed for the job at hand. 



Pins Prevent Loss of Hose Washers 

Loss of the rubber washers in garden- 
hose connectors can be prevented by cut- 
ting pins in two 
and putting the 
halves in the edge 
of the washer as 
indicated. The 
projecting heads 
of the pins are 
run down the 
threads and make it impossible for the 
washer to drop out. 
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How to Maintain a Good Lawn 

Careful soil preparation is one of the 
most important items in reseeding an old 
lawn. The dead grass should be removed 
and the seed raked well into the soil, then 
watered almost continuously until it is 
high enough to shade the ground. Mow- 
ing the grass high, fertilizing the soil 
properly and keeping out weeds, do much 
to maintain a stand of grass after it is 
once started. Too much watering during 
the hot summer months encourages the 
growth of crab grass and weeds. Blue 
grass makes the best lawn, as it can stand 
dry, hot weather better than most other 
grasses, and will grow again in the fall 
even though it may get brown during the 
hottest months. Commercial fertilizer is 
probably better for lawns than natural 
fertilizers, which are likely to contain weed 
and grass seed. Ammonium sulphate or 
sodium nitrate may be mixed with water. 
1 to lb. for each square rod of lawn, 
A heavier application may cause the grass 
to burn. 



Wiping Jars and Tumblers 

Glass tumblers and similar containers 
can be wiped dry on the inside by using a 
roll of newspaper and a towel. Roll up 




Jars and Tumblers Quickly Wiped Dry on the Inside 
with a Roll of Paper and Towel 



enough of the paper to make a stiff core 
and place the towel over it, then slip the 
assembly into the container. By allowing 
the roll to loosen up, the towel will be 
forced against the sides and bottom of the 
container, which is then wiped dry by 
twisting the paper. 




Wheeled Truck, Made of Pipe and Fittings, for Trans- 
porting Heavy Outboard Motors 



Cart for Transporting Outboard Motor 

A truck for transporting a heavy out- 
board motor is easily made from two small 
wheels and some pipe and fittings. The 
axle consists of a length of pipe fitted 
with tees. Two other lengths are bent to 
form the handles, and are screwed into 
the tees, after which nipples are screwed 
into the ends of the tees to serve as wheel 
spindles. To hold the wheels in position, 
caps are screwed onto the nipples, while 
a wooden crosspiece bolted between the 
handles provides a support for the motor. 
— Bert Ruthenberg, Wauconda, 111. 



Fan Blows Dust Away When 
Beating Rugs 

On a calm day when you beat your rugs 
on the lawn, set an electric fan on the 
windward side of the rug. When beating 
it, the dust will be blown away by the cur- 
rent of air from the fan instead of rising 
and settling back on the rug. — Gordon R. 
Magnuson, St. Paul, Minn. 



Waterproofing Old Boat Hulls 

Leaky boats can be made water-tight 
with a melted mixture consisting of 30 lb. 
of rosin and 10 gal. of tar. To make the 
compound, melt the rosin and add the tar 
while stirring constantly. After it has 
been applied, the compound will set very 
quickly. 
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Door Pull Enables Dog to Open Screen Door without 
Scratching 

A Door Pull for Your Dog 

Attached to a screen-door knob, a block 
of soft wood and a rope enables a dog to 
open it. It is comparatively easy to teach 
a dog how to do it, and the arrangement 
will prevent him from scratching the paint. 



Drawing Water over a Steep Bank 

Hauling water over a steep bank be- 
comes an easy task with this pivoted 
trough. A 5-gal. can, with the top re- 
moved and a square hole cut in the side, 
is mounted on one end of a trough, which 
is pivoted between two upright pieces at 
the edge the bank. There is a slight recess 
at the end to facilitate filling the can. The 
other end of the trough is fitted with a 
handle and is countcrweightcd to balance 
the can when filled. 




Can Mounted on End of Pivoted Trough Raises Water over Steep Bank 



Rolling Kitchen for Vacation Days 

With vacation days at hand, boys can 
combine pleasure with profit by selling 
"hot dogs" and cold drinks along busy 
highways and at neighborhood affairs. 
The business will be made doubly inter- 
esting to the young food merchants, as 
well as to the patrons, by building this 
trim rolling kitchen, which can be towed 
to any favorable spot. The entire struc- 
ture, mounted on six wheels, is underslung 
and is built as lightly as possible. If used 
by adults, there should be about 12 in. 
more height. A hot-dog kettle, heated 
with canned heat, is set in a tin-lined box, 
while a galvanized, iron-lined tank for 
keeping bottles cold in ice water is placed 
over the rear axle. Shelves, a work table 
and a serving counter are also provided. 
A vent just under the eaves is cut out, and 
windows with celluloid panes are fitted at 
each end. Entrance is made through a 
light door on the right side. Part of the 
front above the counter opens up to form 
an awning. The weight is carried on a 
V-shaped frame of 2 by 4-in. stock, with 
the four rear wheels, in pairs, supporting 
the load. Standard coaster-wheel axles 
are usually of Yi-'m. cold-rolled steel, but 
these can be made sufficiently strong by 
supporting them on both sides of the 
wheels with blocks bolted to the frame. 
The nuts should be on top of the bolts to 
make assembly easy. Give the entire job 
a coat of paint, and two if it is to be ex- 
posed to long periods of wet weather. 
Bright orange can be seen at a great dis- 
tance, and is very effective when trimmed 
with black molding and black lettering. 
As this job is hung very low and has little 
clearance, it is not intend- 
ed for continuous towing 
over long distances, but 
only to be hauled slowly 
to its place of trade, pref- 
erably over concrete 
highways. When station- 
ary, a wedge block is 
driven under each corner 
to keep it from rocking 
and to take the excessive 
strain off the light axles. 
The size of the cart may 
be varied but if made 
larger the wheels and ax- 
les should be heavier. 
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Two Wooden Sticks Hold Chisel Firmly without Dan- 
ger of Injuring the Hands 

Chisel Holder Improvised from Two 
Strips of Wood 

A holder for a heavy chisel can be quick- 
ly improvised from two laths or sticks. 
Notch each piece to take the chisel, and 
wire one end of the sticks together as 
shown. By grippinj^ the other end, the 
chisel can be held tirmlv. 



Sharpening Lawnmower Blades 

Applying- the principle of a hand skate 
sharpener, a western home owner uses a 
2-in. paper clip and a piece of a square file 
to sharpen his lawnmower blades. The 
file is inserted between the jaws, which 




should project beyond the file so that they 
will act as a guide. A few- strokes back 
and forth over the blade will smooth 
down nicks and will edge it quickly. 



Yolk of Egg Removes Coffee Stains 

To remove coffee stains, cover the spot 
with the yolk of an egg to which has been 
added an equal amount of carbon tetra- 
chloride. The mi.xture should be well 
stirred before using. After the spot has 
soaked a few minutes, wash out the mix- 
ture w'ith warm water and, while still 
moist, iron on the wrong side of the cloth. 



Warning Flag Held by Mousetrap 

Screwed to the rear of a trailer, an or- 
dinary mousetrap provides a good holder 
for a warning flag. The spring catch or 
trigger is re- 
moved and the 
latter is twisted 
around the 
spring to afford 
a grip for the 
fingers. Ifa 
small knot is 
tied in the cor- 
ner of the flag 
before placing 
it in the trap, it 
will be impossi- 
ble to remove 
it until after 
the spring is 
lifted. 



A Simple Gasoline Siphon 

An easy method of siphoning gasoline 
from an auto tank is to lower a 4-ft. length 
or rubber tubing into the gasoline as far 
as possible. This fills all but a few inches 
of the tubing. Pinch the end of the hose 
tightly to make it air-tight and pull it out 
and down into a vessel, being careful that 
the end of the tubing in the tank remains 
in the gasoline. When the pressure is re- 
leased on the end, the gasoline will flow 
into the vessel. 




Section of File Held in Paper Clip Quickly Sharpens 
Lawnmower Blades 



CTo prevent swelling from a bee sting, 
remove the stinger at once without press- 
ing on it, as this forces out the poison. 



Suggestions on making^ 



BOTER PICTURES 



A/OU need have neither costly cquip- 
ment nor long experience to take real 
good photographs that have plenty of 
snap and action with correct shade effects. 

One of the most important elements in 
photography is proper lighting. Consider 
the four photos in Figs. 2 to 5 inclusive. 
The same square block is shown in each 
picture. The camera was not moved nor 
the background changed, yet, through 
simple manipulation of light, the appear- 
ance of the block is entirely changed. 



Fig. 6 shows how 
the lights were ar- 
ranged for the dif- 
ferent exposures. 
From a study of 
this diagram and 
the photographs, 
you can readily ap- 
preciate that flat 
lighting should be 
avoided. In order to 
bring out the three 
planes of a cube, 
some such lighting 
system as shown by 
example No. 4 must 
be followed. Add- 
ing the back light, 




SPOT 



LIGHT DIRtCTED 
ON BACKGROUND 



WHITE 

BACKGROUND^) 
BLOCK ^ 



500 -WATT 
LAMP 



9 ^ 



1.000 -WATT , 
LAMP 



ARRANGEMENT > 
OF LIGHTS i 
FOR BLOCK I 
PICTURES ^ 
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Fig. e 




No. 5, gives back- 
ground and shadow 
to the picture and 
makes an effect that 
is really unusual. 
The large picture, 
Fig. 1, shows the 
same lighting ap- 
plied to a home- 
workshop study. 
The shadow here is 
interesting, but it 
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docs not detract from the 
important points of the 
photograph — the workman 
and the joh. 

While trying to avoid a flat 
light, you must be careful not 
to overdo the thing. Strong 
sidelight effects, such as the 
example shown in Fig. 7, are 
worse than a flatly lighted pic- 
ture, for, while the latter is flat 
and uninteresting, the heavily 
sidelightcd photo positively 
obliterates all detail. A good 
example of normal lighting is 
shown in Fig. 8. Two light 
sources were used in taking 
this picture, the stronger one 
placed about 45° forward and 
upward from the subject, while 
the weaker was set in a corre- 
sponding position on the opposite 
side of the camera. 

The proper pictures to practice 
on are the simple subjects. Many 
interesting and unusual effects 
can be obtained through the use 
of shadows alone. Studies like 
the simple dice-and-hand photo in 
Fig. 9 show what can be done, the 
lamps being arranged as in Fig. 
10. Of course, a good arrange- 
ment of light sources is entirely 
lost if the picture is not prop- 
erly focused. The objects photo- 
graphed must be clear and sharply 
defined. This can be done accu- 




rately by using the foot scale, which is 
standard equipment on most cameras, and 
then measuring the distance from the lens 
to the object. The extra reach of the bel- 
lows beyond the 6-ft. mark should be care- 
fully checked and recorded on the scale. 
That is, by pulling out the bellows and 
checking the focus carefully, you can set 
down a new mark for 5 ft., and possibly 
one for 4 ft. If you intend to work at 
these distances often, a strong piece of 
light string, knotted at 6-in. intervals, is 
handy. By using this, the camera can be 
quickly adjusted to the proper distance as 
indicated by the scale, so that the ob- 
ject photographed will be clearly de- 
fined. The initial marking of the scale 
to these shorter distances can be eas- 
ily done by fitting a piece of 
tracing paper to the back of 
the camera so that it will 
occupy the same position as 
the roll film. Using this as 
a ground glass, you can eas- 
ily check the definition for 
short-range work. For work 
which must be taken at 
closer quarters than the ex- 
tension of the bellows al- 
lows, a portrait lens can be 
easily slipped into position 
and the proper distance 
checked on the scale. 

Getting into the close-ups, 
which are often so neces- 
sary, you will run into an- 
other trouble — the difficulty 
of knowing when the object 
is properly centered on the 
film. Of course, you have 
the reflecting finder, but this 
is usually impractical for 
close work. One of the best 
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finders is the dir*ect-vision type 
shown in Fig. 13. This consists of 
a small metal slide attached to the 
back of the camera, and a wire 
frame, which is sprung into a 
small tube riveted to the front up- 
right on the left side. The open- 
ings in the slide and the wire 
frame are of such size that, when 
the camera is sighted, as in Fig. 
12, the field covered will be sub- 
stantially the same as that seen in 
the tracing-paper ground glass, 
which should be put on for test 
purposes. The wire frame at the 
front is usually made a little 
smaller than the film size; then, 
the necessary adjustments are made by 
gradually enlarging the opening in the 
rear finder, checking constantly in the 
ground glass. Once the proper ratio has 
been determined, the metal case can be 
securely fitted to the back of the camera 
with No. 0-60 screws, as shown in Fig. 11. 
The case is simply a flat strip with the 
edges turned over. Two or three thick- 
nesses of paper under the case edges are 
necessary in order to af- 
ford sufficient clearance 
to allow the slide to be 
freely pulled in and out. 

A practical light for the 
taking of inside shots is 
shown in Figs. 15 and 16. 
Notice that the stand is 
an old automobile steer- 





ing wheel and column. This should be se- 
lected with an eye to the telescopic possi- 
bilities. Almost all columns contain two 
or three tubes which, when extended and 
held fast by means of setscrews, allow an 
extension up to 10 or 12 ft. The reflector 
is an aluminum dishpan, about 10 in. in 
diameter. This is used in connection with 



a section of galvanized 
sheet iron, shaped as 
shown in Fig. 17, and a 
mogul socket, as shown 
in Fig. 18. A study of the 
photographs and sketches 
should make it apparent 
just how the thing works. 
The inner column of the 
steering-wheel post is turned over 
at right angles to take the bracket 
clip shown in Fig. 20. The various 
pieces are assembled with small 
bolts in preference to rivets, so 
that a new pan can easily be sub- 
stituted if the original develops 
light defects caused by a scratched 
or dented surface. As to the actual light 
to use, this is a matter of judgment with 
an eye on the pockctbook; 1,000-watt ni- 
trogen lamps are probably the most de- 
sirable for all-around work, but any bulb 
from 200 watts up in sunlight, incandes- 
cent or daylight lamps can be used suc- 
cessfully. 
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It^s Amusing to See This Climbing Monkey 



Jointed Legs Pinned to Slid- 
ing Pieces Enable One to 
Make This Toy Monkey Per- 
form Many Comical Antics 




Performing: all sorts of antics in climb- 
ing' up and over the stick, this jointed 
monkey makes an amusinjj toy. It con- 
sists of a few pieces of wood, available al- 
most anywhere, and the parts can be 
scroll-sawed or simply whittled to shape. 
All you need is a round stick on which a 
shorter piece slides, one end of the latter 
being drilled lengthwise to form a sleeve. 
Other parts required are four pieces cut 
to form legs, and one piece for the body 
of the monkey, the front legs being pivot- 
ed at the knees and all the legs pinned 
loosely to the body to permit the joints to 
work freely. The front legs are similarly 
pinned to the end of the long round stick, 
which is squared at the end where the 



legs are attached, while the hind legs are 
pinned to the end of the sliding piece. In 
use, vertical movement of the latter causes 
the monkey to assume a variety of posi- 
tions to make a flying jump over the end 
and down, head first, on the other side, or 
it may hesitate and stand on its head on 
the end of the stick. — Joe Turner, Daven- 
port, Va. 



Extension Box Enables Taking 
of Close-Ups and Copying 

Large photos of small objects are often 
wanted, and require a long bellows on the 
camera. For a plate camera of only mod- 
erate extension, having a removable lens 
board, a box can be made for extending 
cither the lens or the back of the camera 
to hold the films or plates. The front end 
of the box need not be fitted for the lens, 



as the board can be clamped temporarily 
to it with some light-proof cloth. It should 
be tight and should be painted dull black 
on the inside. For cameras not fitted with 
a removable lens board, the box is made 
to fit the back, or to clamp to the back 
tightly in order to exclude light. In this 
case, the plate holder is held on the back 
of the box. If the length of the box is ap- 
proximately equal to the focal length of 
the lens used, pictures of small articles 
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can be made full size, using the lens two 
focal lengths or about twice the normal 
distance from the focal-plane plate or 
ground glass. With cameras having ad- 
justment of the lens all the way from the 
back to the normal lens position, objects 
can be focused from a distance equal to 
twice the focal length of the lens, as well 
as all intermediate distances up the infin- 
ity. For double normal extension, the ex- 
posure should be four times as long as the 
time for the same stop opening when used 
at infinity, which is marked 100 ft. on most 
cameras. For one and one-half times 
normal extension, expose only twice as 
long as for infinity. Other extensions be- 
tween those given can be figured in pro- 
portion, remembering that the exposure 
should be inversely proportional to the 
square of the distance of the lens from 
the plate. Care must be taken that the 
box does not cut off the light from any 
part of the plate. This is especially likely 
to happen where the extension is made at 
the front, and can be checked by opening 
the shutter, with the back off the camera, 
and sighting from the edges of the space 
which the holder would occupy. If the 
whole lens can be seen from all parts of 
this space, no light will be cut off. A very 
■small stop should be used with a long- 
time exposure to obtain depth of focus 
and also to minimize any error made in 
focusing. 

Attractive Sign from Windmill Vane 

An old wind- 
mill vane was 
utilized to 
make this sign. 
For a base a 
small trench 
was dug in the 
ground and 
filled with 
concrete. The 
vane was set 
in the con- 
crete while 
the latter was 
still soft. 





Old Oil Drums, Cut in Half and Filled with Water, 
Keep Milk Cans Cool 

Oil Drums for Milk-Cooling Tanks 

Milk or cream cans set along the high- 
way can be kept cool by placing them in 
old oil drums, cut in half and filled with 
cold water. During winter, the drums 
can also be used, filling in the space be- 
tween the milk cans and the drums with 
paper to retain the heat and prevent 
freezing. 



CThe appearance of wire on model work 
can be improved if it is flattened with a 
sheet-metal roller. 



Paper Makes Camp Bed Warmer 

Layers of newspapers placed between 
the blankets and the camp bed will make 
it possible to keep warm with less bed- 
ding. This is especially true if the bed is 
made on the ground. As paper is a better 
insulator than cloth it is effective in pre- 
venting the passage of cold or damp air, 
while the blankets retain the heat from 
the body. The use of the papers will en- 
able you to reduce the bulk of your camp 
equipment somewhat. — H. E. Benson, 
Denver, Colo. 





nnOUCHES of soft colors, mysterious 
shadows, here and there a statue 
group, made doubly beautiful by the 
charm of exaggerated distances, small en- 
sembles of trees appearing like individual 
pictures on canvas — these are some of the 
effects brought to life by the wand of 
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electric illumination. Although floodlight- 
ing is a well-developed art, it has had a 
limited measure of success in the field of 
garden lighting. Monotonous spreads of 
light are not pleasing to the eye for long 
intervals, as the contrasts are lost and par- 
ticular spots of beauty are merged with 
the more commonplace ones. Indirect 
lighting has many possibilities for bring- 
ing out details in sharp relief. Even so 
simple a thing as a small reflector, partly 
buried in the earth, may do wonders at 
night when played upon foliage. It can 
be so placed that the light will strike the 
leaf clusters in a tree above and will then 
be reflected downward to simulate moon- 
light over a patliway beneath. Vines and 
shrubs growing on a garden wall or a 
light-colored fence may be brought out 
strongly and near-by areas dimly lighted 
by reflection. If foliage intervenes be- 
tween the light source and the light-col- 
ored background, interesting shadows and 
silhouettes will be obtained. Light sources 
placed beneath the water of small foun- 



dterial 




tains and lily pools, with the illumination 
projected across the bottom or pointed 
upward to catch the spray of the fountain, 
may create rare beauty. Shrubbery around 
the border of a large pool or pond can be 
brightly lighted by sources concealed on 
the opposite bank, resulting in silver re- 
flections in the black mirror of the water's 
surface. 

Small garden statues and fountains of- 
fer fine opportunities for beautiful and 
spectacular effects. In spotlighting a 
statue, care should be taken lest the shad- 
ows be grotesque, and that the narrow- 
beam projector will not shine into the 
windows of neighbors. The use of colored 
lights under the spray of a fountain is a 
favorite way to create a rainbow at night. 
Or a small source of light, placed close to 
the base of the jet of water, will turn it 
into a stream of molten silver. For those 
who do not enjoy the luxury of a garden 
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fountain, a simple but no less effective 
substitute may be employed by attaching 
small projectors to portable lawn sprin- 
klers or sprays, the current being carried 
by means of a flexible waterproof con- 
ductor tixed to the hose. In this manner, 
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the sprinkler may be converted into a lu- 
minous fountain. Arches, pergolas and 
tea or summer houses offer other oppor- 
tunities for glorification at night. Incan- 
descent lamps are available in many con- 
venient sizes, while color screens may be 
had in the form of pressed-glass lenses, 
colored sheet glass cut in strips, or gelatin- 
impregnated screen wire. Beautiful ef- 
fects are also obtainable by interlacing 
green or purple Christmas-tree lamps on 
weatherproof strings among climbing rose 
or wistaria vines. 

According to experiments made by light- 
ing specialists, red or amber colors should 
not be thrown on green foliage. A pure- 
green color screen does not bring out the 
foliage as well as a screen that is low in 
yellow, but has a considerable percentage 
of blue. One of the best color media for 
garden lighting is "signal-green" or green- 
blue sheet glass, double thickness. If this 
glass is used as a lens in positions exposed 
to rain or sudden temperature changes, or 
if it is to be used in disks larger than 10 
in., it should be split or cut into strips to 
permit expansion and contraction with- 
out breakage. In the illumination of 
flowerbeds, the best effects can be obtained 
by combining a green-blue color of glass 
with a tinted light matching closely the 
predominating hue of the flowers. An im- 
pression of distance and depth is created 
best by blues and purples. A white col- 
umn or statuary may have an interesting 



appeal if illuminated in cerise from one 
side and light blue from the opposite side, 
thus producing a graded purple where the 
colors blend. Contrary to popular opin- 
ion, orange and yellow lights do not at- 
tract common insects, while bluish light 
sources do. In a beetle trap, much like a 
small bird cage, a 40-watt blue lamp serves 
the dual purpose of trapping insects and 
providing moonlight effects. 

For the average small garden or lawn 
shrubbery, electric consumption need not 
exceed 250 watts. This permits the light- 
ing of a clump of trees, a rose arbor and 
one or two additional spots. On private 
estates, the swimming pool lends itself 
particularly to the use of light. Such areas 
are usually surrounded with separate land- 
scaping designs, which, if illuminated at 
night, not only add to the beauty of the 
pool but provide also a utility illumination 
for swimming. Pools can be illuminated 
with waterproof lamps placed under the 
water, and vapor-proof lamps are used in 
places exposed to much moisture. 



Hot Iron Separates Sticky Stamps 

The next time you find postage stamps 
stuck together so that they cannot be sep- 
arated by ordinary means, try placing 
them under a sheet of paper and pressing 
it with a hot iron. This removes the ex- 
cess moisture so that the stamps can be 
taken apart. 
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Mooring a Small Boat Safely off Steep Bank 



Rope Running over Two Pulleys 
Makes Small Boat Readily Ac- 
cessible When Moored between 
Shore and Post Buoy 



In order to avoid dam- 
age to your boat caused 
by battering against a 
dock or against a steep, 
rocky bank, try the illus- 
trated method of tying it 
to a line which runs from 
the shore to an anchored 
post buoy. The line, a 
heavy sashcord, should 
be double the distance so 
that it can be slipped 
through two pulleys, one 
attached to the post on 
the buoy and the other to 
a post on the dock. With 
this arrangement you can 
pull the boat out until it 
is halfway between the 
buoy and the bank, or 
pull it in when needed. 
The rope is, of course, 
tied at the land post. A 
snap hook fastened on 
the mooring line makes 
quick attachment to a ring on a chain at- 
tached to the bow of the boat. An old 
oil drum makes an excellent buoy, the 




post being attached to a 
an iron band, which is 
the center of the drum. 



socket w 
clamped 



elded to 
around 



Blowtorch Operates Small Forge 

This small forge consists of a harrow 
disk, pipe nipples and fittings, and a blow- 
torch. A floor flange is first screwed to a 
wooden base, and two pipe nipples and a 




tee arc assembled as shown, so that the 
mouth of the blowtorch can be inserted 
into the side opening of the tee. A nut is 
then driven on the threaded end of the 
upper nipple, whereupon the disk, which 
is reamed out to fit over the pipe, is slipped 
on and held firmly with a perforated pipe 
cap. To retain as much heat as possible 
in the fire pan, it should be covered on 
the inside with a layer of fire clay. It is 
also a good idea to fill the flange and the 
lower nipple with sand to prevent lighted 
coals from sifting down and burning the 
wooden base. 



Old Harrow Disk Forms Fire Pan of Homemade Forge 
Made Up of Old Pipe Fittings 



Nails Tighten Chair Legs and Rungs 

Driven into the edge of the seat and 
through the leg, finishing nails will spread 
the end of the leg and tighten wabbly 
chairs. If the rungs are loose, they can 
be tightened in the same way, driving the 
nails through the legs and into the end 
of the rungs. 
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Caddy's Wheeled Cart for Holding Golf Clubs Is Eas- 
ily Pushed or Pulled Along 

Golf-Club Cart Lightens Work 
of Caddies 

Caddies can lighten the work of carry- 
ing heavy golf bags by mounting them on 
a two-wheeled cart, which consists of a 
light frame attached to the front axle and 
wheels of a discarded baby carriage or 
cart. A small drawer provides ample space 
for balls, while strap-iron feet enable the 
user to set the cart vertically so that the 
clubs are readily available. The bag is 
strapped to the frame of the cart as indi- 
cated, and curved handles are provided 
on the ends of the frame for use in push- 
ing the cart. 



Hose Washers Cut from Cork Lining 
in Bottle Caps 

Water-tight 
washers for 
garden-hose 
connections 
can easily be 
made from the 
cork lining in 

bottle caps. The cork is removed from the 
cap, and the center cut out as shown. Two 
of these washers will be about the correct 
thickness to seal a connection. 




Replacing Moisture in Dry Popcorn 

Have you ever had corn that popped 
well sometimes but not at other times? 
If so, here's a tip that will help make it 
pop uniformly. Pour the corn into a pan 
of water and let it soak for a few minutes. 
After draining off the water, you will find 
that the corn has absorbed enough of it to 
generate steam quickly, which causes the 
kernels to burst when heated. On the 
other hand, too much moisture also pre- 
vents successful popping, and it is then 
necessary to remove the excess moisture 
by aging the corn, which is done by let- 
ting it stand in a dry place. 



How to Prolong Life of Minnows 
Used for Bait 

Minnows taken from shallow streams, 
or those that are kept in surface water, 
usually die soon when suddenly plunged 
into cold water. Therefore, when fishing 
deep, it is a good idea to first play the 
hook near the surface, gradually letting it 
down into the deeper water. In this way, 
the minnow will be exposed slowly to the 
colder temperature and its life prolonged. 



Metal Heel Plate Protects Screen Door 

Scree n-door 
hooks often mar 
the wood and 
paint, wearing a 
small groove in the 
door frame, unless 
some means of 
protection is pro- 
vided. An ordi- 
nary metal heel 
plate, fastened to 
the frame where 

the end of the hook strikes, as shown in 
the photo, will prevent this. 




Fertilizer for Potted Plants 

Potted plants can be invigorated by 
sprinkling them after sundown with a tea- 
spoonful of the following fertilizer dis- 
solved in 1 gal. of water. The ingredients 
are 1 lb. of ammonium sulphate, y2 lb. of 
potassium nitrate and ^ lb. of sugar. 
Sprinkling should be done two or three 
times a week. 




Homemade SAW TABLE 

is Adjustable 





By 

J. D. Bruhaker 



/CARRIED on vertical slides, this saw 
table can be raised or lowered by 
means of two threaded rods geared to a 
common horizontal shaft, fitted with a 
ball-crank handle. After adjustment, the 
four slides are locked with wingnuts. An- 
other good feature is the telescoping box 
to catch sawdust. A sheet-metal piece de- 
flects the sawdust through an opening at 
the side over which a bag can be tied to 
collect it. The two motors, connected with 
a universal joint to obtain additional pow- 
er, are peculiar to this particular installa- 
tion, as only one motor of sufficient size is 
really needed. Usually a %-hp. motor will 



run an 8-in. saw adequately. The base 
and vertical pieces should be free from 
warping or twist as this would cause the 
slides to jam, and therefore the base 
should preferably be a piece of ^4 or 1-in. 
plywood. The box, which supports the 
saw arbor, is made up from Ij^-in. white 
pine, its exact height depending on the 
saw arbor used. The center of an 8-in. 
saw should be 7 in. above the base. The 
two pieces of plywood forming the ends of 
the sawdust compartment are 8 in. high. 
They should be put in place after the 
elevating driveshaft has been installed. 
Notches are cut in their bottom edges to 
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5-PLY, 18X36" TOP 




fit over the shaft. Both the moving 



stationary 



made 



birch, or any other hardwood that does not 
swell much when damp. For clampinsf, 
use is made of 34 l^y 2'/-in. carriage holts, 
with wingnuts and washers. The cross- 
piece at the top of each pair of movable 
slides should be carefully screwed to in- 
sure a rigid joint. 

The shaft-bearing blocks, the vertical 
shaft-thrust blocks and the traveler blocks 
are of yi-'m. brass, cut accurately to insure 
true alincnicnt. The three thrust collars 
are of either steel or cast iron. If the lat- 
ter kind arc used, they should be set- 
screwed to a rod held in a chuck, and one 
face turned square with the hole. Miter 
gears are setscrewed to the horizontal and 
vertical shafts. Both driving gears are on 
the far side of the driven ones to make the 
table rise when the crank is rotated to the 
right. The two vertical threaded shafts 
should be adjusted so that the travel is 3 
in. before the threaded traveler block runs 
off the end of the shaft. The best way is 
to get the whole elevating system working 
perfectly before screwing on the top. 

The table top is made of a piece of five- 
ply veneer. The rectangular hole is cut so 
that its left side (on the center line of the 
top) will he next to the saw. The saw slot 
is cut by lowering the table onto the saw. 
The removable block is held with two 



flat-head coun- 
tersunk \v o o d 
screws, which 
fasten into the pieces carrying the mov- 
able portion of the sawdust catcher. The 
ripping fence is made of hardwood, the 
piece below the table top running in slides 
similar to the vertical ones. The motor is 
raised from the base on two blocks to 
clear the horizontal shaft. The saw arbor 
was made by fitting two sleeves on the 
ends of a piece of pipe. A ball bearing was 
pressed into each end, and the arbor made 
so as to go in with a light drive fit. Two 
pieces of by 1-in. strap iron were weld- 
ed to the pipe to form the base for mount- 
ing the arbor. The top should overhang 
at the front to prevent accidental throw- 
ing of the switch, as well as for protection 
against damage from any heavy lumber 
which might fall on it. 



Homemade Hand Soap for Mechanics 

Rub 2 dr. of corn starch to a paste with 
3 oz. of glycerine. Heat this mixture 
slowly until it assumes a jellylike consist- 
ency. Then add 8 oz. of powdered castile 
soap and 2 oz. of pumicestone while stir- 
ring over heat. If the mixture is too thick 
for use, add glycerine or water until a suit- 
able consistency is obtained. The soap 
may be perfumed with desirable essences. 



Cl 



POrlUrXR MECHANICS 

Small Immersion Heaters for 

These electric immersion h(\aters, de- 
signed to run on UO-volt current\^are both 
practical and inexpensive. Fig. 4 shows 
the wire-resistance type inclosed i\,j an 8- 
in. test tube. It is fitted with a i\ibber 
stopper having three holes, one to re(\eive 
an 8-mm. glass tube, one a short pieci^^of 
insulated copper wire, and the third > 
small vent tube. Flare one end of the fir 
tube so that it will be easy to slide in a 
length of insulated copper wire. The wire 
is bared at the end projecting out of the 
bottom of the tube, and is connected to 
the heating element, which is wrapped 
around the lower portion of the tube. The 
other end of the element connects to the 
piece of wire projecting from the second 
hole in the stopper. Fill the tube with 
water or oil, preferably the latter, to serve 
as a conducting medium to the side of the 
test tube, which in turn transfers the heat 
to the liquid in which it is immersed. This 
heater can be used either for direct or al- 
ternating current, whereas the one shown 
in Fig. 2 is for 
alternating cur- 
rent only. The 
stopper has three 
holes, and two 
glass tubes con- 
taining lead or 
solder electrodes 
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arc used, 
which project 
below the 
tubes at their 
lower extrem- 
ity and are 
connected to 
insulated cop- 
per wires at 
the top. The 
test tube is 
filled to the 
height i n d i 



cated with a very weak solution of 
sulphuric acid, the proper strength 
of which is determined by first using 
water only, then adding the acid 
drop by drop until proper heating is ob- 
tained. Fig. 3 shows another heater for 
use on direct current, a variation of the 
one just described. It consists of one long ^* 
and one short glass tube, both inclosing a 
lead or solder-wire electrode. The longer 
tube is nearly closed at one end by fusing 
the glass over a Bunsen burner. The holci " 
should be no more than Vir, in. in diameter.* 
The wire inclosed is connected to the pos- 
itive side of the supply line. As in the 
sepond type, a dilute solution of sulphuric 
acid is used. The small hole serves as a 
high-resistance path for the current and 
the electrolyte there boils quickly. The 
heaters can be hung in a solution by 
means of a wire holder. To control the 
heat, a rheostat is cut in one of the supply ^g,^ 
leads. — J. G. Zinimerman, Madison, Wis. 0\ 
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Sheet-Metal Tank Incinerator on Wheels 




Old Sheet-Metal Tank, Fitted with Casters and a Slid- 
ing Ash Pan, Forms This Wheeled Incinerator 

Made from an old tank, this wheeled in- 
cinerator is handy in disposing of waste 
material, especially around shops and fac- 
tories. A section from the ends of the 
tank is cut out near the bottom, as in- 
dicated and a sliding shcct-metal pan in- 
stalled to allow easy removal of ashes. 
The pan projects a few inches at each end 
to provide space for entrance of air. The 
legs of tlie tank are fitted with large cast- 
ers. — Arthur Kendall, Hamilton, Ont. 



Tool to Remove Auto Driveshafts 

In order to remove the driveshaft of a 
Chevrolet or Pontiac car, the tool illus- 
trated here has saved me hours of labor. 
I procured a discarded axle and, after 
drilling a ^-in, hole about 1 in. from the 
key end, drove a4-in. pin into the hole and 
peened the ends so it could not come out. 
A large piece of iron, with a hole of suffi- 
cient diameter to enable it to slide freely 




over the entire length of the shaft, was 
then slipped on to act as a w^eight. To 
complete the tool a wheel puller with the 
proper thread for the axle on one side and 
the correct thread for the driveshaft that 
is to be removed, on the other side, is 
screwed on tightly. In use, the differen- 
tial cover and the ring and pinion gears 
are removed, the tool is screwed on the 
driveshaft, and this is quickly removed by 
sliding the weight back and forth on the 
bar. A large double nut properly threaded 
on both sides may be used instead of the 
wheel puller, but as most shops have two 
or three old w-heel pullers lying around, 
the necessity of making a special nut is 
usually unnecessary. — Lucius W. Lamar, 
Bellerose, N. Y. 



Shoehorn Used as Chemist's Scoop 

Chemists and others who often weigh 
out powders in small quantities will find 
an ordinary shoehorn much handier for 
this purpose than a spoon. The size, shape 
and weight of 
the horn ena- 
ble it to hold 
quite a bit of 
powder, and 
allow the user 
to remove it 
gently by tap- 
ping the un- 
derside or 
edge with his 
finger. Also, it 
can be hung 
on a nail when 
not in use. 




Driveshaft Remover Made from Discarded Axle 



Fire-Safe Insect and Bug Destroyer 

One ounce of rosin and 1 oz. of oil of 
amber, dissolved in a mixture consisting 
of Yi gal. of gasoline and Yz gal. of carbon 
tetrachloride, makes an effective and non- 
inflammable insect and bug destroyer. It 
may be used in a spray gun to kill flies, 
bedbugs, fleas, ants, roaches and other 
pests. The rosin forms a cake around eggs 
and thus prevents hatching. It is not nec- 
essary that the destroyer be aimed at the 
pest to do its work. Finely divided par- 
ticles of it in the air that the insects 
breathe will kill them. 
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"DEFORE attempting to use any solder- 
ing iron, you sliould first dress its 
faces by filing them smooth, as in Fig. 2, 
so that they are free from dirt and scale. 
The cleaned iron may be heated over a 
gas hotplate, smokeless incandescent burn- 
ing coals or with a blowtorch. A tinner 
tests the temperature of his iron by hold- 
ing the bit about 6 in. from his face. An 
iron which is hot enough will make its 
heat felt at this distance and solder 
touched to its clean face will be instantly 
melted as in Fig. 1. When the dressed iron 
has been heated, some red copper oxide 
will be formed upon 
its faces. Before the 
iron that is coated 
with solder can be 
tinned, the oxide 
must be removed 
either mechanically 
or by the use of 
suitable fluxes. The 
best method of tin- 
ning an iron is to 
rub the faces on a 
block of sal ammo- 
niac, as in Fig. 3, 
which removes the ox- 
ide, and if a bar of sol- 
der is brought in con- 
tact with the hot iron 
while its faces are being 
rubbed on the block, a 
bright, adherent coat of 
solder will cover the 
faces. Surplus solder 
may be removed by 
wiping on a piece of 
cloth. 

If a large amount of 
soldering is being done, 
two or three well tinned irons should be 
kept heating, as extra irons make it possi- 
ble to work continuously. When tinned 
soldering irons are heated, a small por- 
tion of their surface tin becomes oxidized 
and loses its bright color. A pint jar half 




filled with water, in 
which is dissolved a 
few scraps of sal 
ammoniac, is effec- 
tive for removing 
this. Plunge the tip 
of the iron into the 
solution, as in Fif 
5, and quickly remove it 
immediately after heat- 
ing. This will bring back 
the original luster. Zinc 
chloride, made by "kill- 
ing" muriatic acid with 
scraps of zinc, can also 
be used for this purpose. 
It is also suitable for 
soldering copper, tin 
plate, iron, steel and 
brass, and is about the 
only flux that will give 
good results on steel. 
To make cut acid or zinc-chloride flux, 
dilute some commercial muriatic acid with 
an equal quantity of water in a large- 
mouthed glass vessel, pouring the acid 
drop by drop into the water, and add a 
few small pieces of scrap zinc, which may 
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Before the Work Can 
Be Soldered It Must Be 
Thoroughly Cleaned 




be obtained from old 
dry cells. After the 
"boiling" has slackened, 
add more zinc and con- 
tinue adding zinc until 
the solution no longer 
gives off bubbles of gas. 
This should be done in 
a well-ventilated room and away from 
open flames. The gas is inflammable hy- 
drogen and carries with it small quanti- 
ties of corrosive acid. The zinc-chloridc 
solution is applied with a rubber brush, 
or swab, made from a piece of old inner 
tube. It is excellent for most repair job? 
and for general soldering, but should not 
be used on electrical connections as it is 
corrosive. Electrical soldering requires 
either a non-corrosive paste or a specially 
prepared liquid flux. A good inexpensive 
paste is made by rubbing together equal 
parts, by volume, of zinc-chloride crystals 
and vaseline. A good non-corrosive liquid 
flux is made by adding as many zinc- 
chloride crystals to water as can be dis- 
solved. To five parts of this solution add 
four parts of denatured alcohol and on^ 
part of glycerine. Shake the mixture thor- 
oughly, and it is ready for use. For sol- 



dering zinc and galvanized iron a flux con- 
sisting of ordinary muriatic acid, to which 
has been added an equal volume of water, 
should be used. This flux should not be 
employed on any other work. Rosin, be- 
ing a part of so-called self-fluxing solders 
(rosin-core wire solder) may be used with 
almost any metal. Powdered rosin, sprin- 
kled over the cleaned work, will remove 
the last trace of oxide and allow the solder 
to stick tight to practically all metals ex- 
cept aluminum. Aluminum cannot be sol- 
dered by ordinary meth- 
ods. There are numer- 
ous special solders on 
the market which are 
recommended for alu- 
minum. In using these 
solders, the directions 
furnished by the manu- 
facturers must be rigid- 
ly followed, if good re- 
sults are to be expected. 
Work to be soldered, 
must be absolutely clean. Any corro- 
sion, grease, rust, or other foreign 
material must be removed before solder 
will stick. A file or grinder is sometimes 
the only tool that will remove it. Emery 
paper and steel wool are often used, as in 
Fig. 4, and soft metals may be cleaned by 



A Stick Is Useful to 
Apply Acid Flux 




scraping with a knife. When the work is 
clean, apply a small amount of flux to the 
surfaces to be joined. Fig. 6. Remove the 
iron from the fire, test its temperature, 
quickly dip it into zinc-chloride flux or a 
bottle of sal-"ammoniac cleaner, and touch 
it to a bar of solder. If the iron is clean 
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and well tinned, it will pick up a quantity 
of solder. The iron carrying its charge of 
solder should then be applied to the 
joint. Place the iron on the joint and 
hold one of its faces in close contact w hh 
the work, until the latter has become hot 
enough for the solder to flow onto its sur- 
face. This will require only a few seconds, 
and no rubbing of the iron over the work 
will be necessary. When the solder starts 
to flow, the iron should be slowly moved 
along the seam, allowing the solder to 
How into the joint. Another method is to 
touch the bar of solder to the face 
of the iron while it is being slowly /~ 
moved along the seam, thus feeding / 
the solder to the iron as it is used. 
When a soldering job has been com- 
pleted, the surplus acid flux should 
be removed from the joint, to pre- 
vent corrosion. Should the iron be 
overheated, its coating of tin 
will be burned and will pre- 
sent a white, flaky appear- 
ance, and dipping in the clean- 
ing solution will not bring 
back the bright color. If not 
too badly burned, the iron 
may frequently be retinned by 
scouring on a brisk or sal-am- 
moniac block and applying 





flux and solder, but if it has been badly 
overheated, it will be necessary to refile the 
faces and retin. Too much flux may rob 
the iron of its heat and actually make sol- 
dering impossible. To solder a large sheet- 
metal job, a heavy soldering copper must 
be used, as a small iron will not impart 



suflicient heat to raise the tem- 
perature of large ol)jects to the 
melting point of solder. 

Lead, pewter and white-metal 
alloys, having a low melting point, 
can be readily united if a special 
solder is used for the job. A good 
solder for pewter may be made 
by melting ordinary tinner's '"half- 
and-half" solder, consisting of 
equal parts of tin and lead, and 
adding to this three parts of bis- 
muth. The solder and the bismuth 
should be melted in an iron pot and stirred 
until the whole is completely melted. This 
solder will melt at about 240° F. The 
best flux for such metals is tallow. 

Electric soldering may be done in ex- 
actly the same manner as with the ordi- 
nary stove-heated irons. A large heavy- 
duty iron, as described in the June, 1932, 
issue of Popular Mechanics, can be used 
' for heavy work. With an electric iron, the 
most frequent trouble results from allow- 
ing it to be overheated. If a circuit, such 
as is shown in Fig. 8, is rigged up at the 
workbench, an electric iron may be left 
on continuously without overheating. The 
lamp in scries with the electric iron should 
be of such size that the iron will come 
to a temperature sufficiently high to melt 
solder. When the iron is not in use, the 



Cl,i. 



340 



^^^^ juviaIjIa^ JUt/L, 

POPULAR MECHANICS 



ELECTRIC OUTLET PLUG 

7 RECEPTACLE 



LIGHT BULB 



SINGLE-POLE SINGLE-THROW KNIFE 
SWITCH 




SaOERING IRON 



switcli should be left open, but when ac- 
tually soldering, it should be closed to 
short out the series lamp and allow the 
iron to do its niaxiniuni in heating. Elec- 
tric irons used in this manner may be 
safely left on all day without being burned 
or having the tin discolored. 

If a large number of objects are to be 
coated with solder, cither as a protection 
against rust or so that they may be more 
easily soldered together, it is a good plan 
to tin them by dipping in a ladle of molten 
solder. Throw enough rosin into the pot 
of melted solder to cover the surface and 
immerse the cleaned articles. The solder 
will completely coat the surface and the 
articles may then be securely joined by 
clamping them in place and heating until 
the solder flows, as in Fig. 7. This method 
is known as "sweating."' 



Cutting Tools Made of Drill Rod 

Several cutting tools that can be made 

emergency use are 
The rose reamer, 
having three flutes e(|ually spaced on the 
beveled end. is made by cutting out the 
lips with a file. In making the counter- 
bore, the end of the rod is first turned 



from drill rod for 
shown in the drawing, 




ROSE REAMER 



CUTTING/ 
EDGE 

COUNTERBORE 



DRILL ROD 




^DRILLED 




THREADING DIE 



down to make the pilot 
and then milled to form 
the cutting lips, while 
edges are provided by 
backing them of¥ with a 
file. The threading die is 
made by drilling the end 
of the rod with a tap 
drill, while the sides are 
opened, to provide cut- 
ting faces, with the edge 
of a mill or beveled cut- 
ter. If necessary, the opposite end of the 
die may be drilled out to provide clearance 
for the work. It is necessary, of course, 
to harden these tools before using them. 



Warning Flag Stiffened with Slat 

Warning flags, used in road-construc- 
tion work, can be kept unfurled by me:.ns 
of a narrow 
hardwood 
slat, fastened 
diagonally 
across the flag 
as shown. A 
strip of red 
cloth, sewed 
to the flag, 
forms a pock- 
et for the slat. 
The weight of 
the slat keeps 
the cloth ex- 
tended, and 
when the flag is to be put away, it is a 
simple matter either to remove the slat 
or fold it upward against the stick as in 
the lower detail. — A. T. Lawton, Ottawa, 
Canada. 




Application Keeps Mosquitoes Away 

If the face, hands and other exposed 
parts have received an application of a 
mi.xture consisting of 1 oz. of glycerine, 5 
drops of creosote and 5 drops of eucalyp- 
tus, mosquitoes will not come near. The 
odor is very effective in preventing bites 
and is not unpleasant to the user. 



Emergency Cutting Tools for Use on Odd- Size Work 
Improvised from Lengths of Drill Rod 



CTo make commercial crack filler harder 
and tougher add 5 parts of wheat flour to 
12 parts of filler, using water in the usual 
way to make a stiff paste. 
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A Small Greenhouse for All -Year Gardening 




Built in your spare 
time, this greenhouse will 
cost only a little more 
than a garage of the same 
dimensions. Excavate to 
a depth of 30 in., with 7 
in. additional for the footings. The exca- 
vation should be somewhat larger than 
the floor plan to permit setting the forms 
for the concrete. For the latter, use three 
parts of dry clean sand, four parts of 
gravel to one part of cement, and sufficient 
water for pouring consistency. Set a num- 
ber of anchor bolts along the top of the 
wall to hold a 2 by 4-in. sill. Four corner 
posts and a door frame are made of 2 by 
4-in. stock. Studs and rafters of the same 
stock should be spaced 15 in. on centers, 
which permits the 14 by 20-in. panes to 
overlap on the studs and rafters Yi in. A 
narrow strip is nailed along the center of 
the studs and rafters for brads to hold the 
panes. On the roof, the lower edges of 
the panes overlap, but this is not neces- 
sary on the sides, provided they form a 
snug butt joint. Putty is put along the 



edges of the roof panes 
and the ridge piece is 
capped. At each end, 
there is a window for 
ventilation, manipulated 
by a sash cord through 
pulleys. The door opens 
inward, and the concrete 
stairway should be pro- 
tected by a 4-in. parapet 
to prevent heavy storms 
from flooding the floor. 
The latter, by the way, 
should be covered with a 
4-in. layer of gravel for drainage. A hot- 
water system is preferable to others, w-ith 
the piping running under the plant boxes 
or along the concrete walls. Uniform dis- 
tribution of heat is necessary. A stove is 
not advisable, as it will overheat plants in 
the immediate vicinity and neglect those 
in the corners. 



Auto Top Patched with Asphalt 

Small holes in an auto top can easily 
be patched with asphalt heated until it 
flows freely. Cut a piece of cheesecloth 
slightly larger than the hole to be re- 
paired, and pour some of the hot asphalt 
over it, taking care not to put on too 
much. It will spread out thin and make 
a neat, waterproof patch, which, if thin, 
will not run when heated by the sun. 
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Machine Fed by Hay Loader Bales Scattered Straw Left in Field by Com- 
bined Harvester and Thresher 



Baling Straw Left by Combined Harvester 

A method of baling straw after grain 
has been cut and threshed with a com- 
bined harvester, has been devised by I. D. 
Mayer of Purdue University. The baler, 
having a platform built on either side for 
workers, has a hay loader fastened along- 
side, which feeds the straw onto a rack 
from which it is pushed into the baler. 
Guards made of iron rod protect the 
worker who feeds the baler. The entire 
outfit is drawn bv a tractor or bv horses. 



by substituting water col- 
ors for the opaque pig- 
ments. Pour the water 
glass into the mortar and 
add the color in small 
quantities, stirring con- 
stantly. To test the depth 
of the color, smear some 
of it on glass and view it 
from the unpainted side. 
Zinc white produces an 
opaque white, while 
bronze powder gives good 
results for lettering in 
gold. Aluminum powder 
should not be used, as its 
chemical action is injurious to the water 
glass. Signs made with water-glass paints 
are most effective when lettered in re- 
verse, and viewed through the glass. If 
the sign is to be exposed to the weather, 
it should be protected with a coat of spar 
varnish or asphaltum paint. If kept in 
tightly corked bottles, which should be 
well shaken before use, paint made by this 
process will keep indefinitely. 



Lustrous Paints for Glass 

Sign painting on glass can be done with 
a mixture of water glass and artists' dry 
colors ground together in a mortar. Paint 
made by this process is opaque and flows 
freely. A transparent paint can be made 



Tin Cans Protect Young Plants 
from Cutworms 

The following method has been success- 
fully used in preventing the onslaught of 
cutworms on vegetable and other plants: 
Remove the tops and bottoms from a 
number of tin cans and smooth the inside 
edges with a file. Place the cans on a 
board to enable easy handling, fill them 




350 BLUEPRINTS 

for Home Craftsmen 



Rowboats, hydroplanes, model ships and 
airplanes, toys, garden furniture and or- 
namental fences, and numerous other proj- 
ects. A sample and complete list of prints 
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with good soil and plant two or three 
seeds in each can to insure the survival of 
one strong plant in each can. Keep the 
plants indoors during cold weather, hut 
expose them to the outer air and sunshine 
on mild days. When ready for outdoor 
planting, make holes the correct depth 
and lower the cans to the level of the sur- 
rounding ground. Pour water around the 
inside edges so that the cans can he drawn 
upward without disturhing the soil in 
which the plants are rooted. Allow the 
lower portion of the can to remain in the 
ground ahout an inch, which will effec- 
tively prevent cutworms, which crawl just 
helow the surface, from getting to the 
plants. Use of the cans also was found 
to hasten growth through the longer re- 
tention of moisture, and to prevent wilting 
and other setbacks. 



Cork Holds Window-Display Cards 

Pinned to the lower edge of a window- 
display card, a small cork will hold it in 
an upright position, the bevel of the cork 
keeping the card at a slight angle. For 

small cards, 
only one cork 
is necessary, 
but for larger 
ones it is ad- 
visable to use 
a cork at each 
end. The size 
of the corks 
to be used for 
this purpose 
depends, of 
course, on 
the height of 
the cards. 

Water Glass Fills Dents in Cuts 

When a stereotype or halftone has re- 
ceived a sharp dent, which shows up as a 
white spot in printing, it can usually be 
made serviceable by placing a little water 
glass in the hollow and allowing it to dry. 
Care should be taken not to get any of 
the liquid on the surrounding surface of 
the cut. After the water glass has dried, 
polish the face of the halftone with a piece 
of smooth paper to remove the surplus. — 
Floyd Sutton, Versailles, Mo. 





Nail Kegs, Mounted on Three-Wheeled Trucks, Serve 
as Portable Bins in Store 

Wheeled Truck Holds Nail Kegs 

A Wisconsin hardware merchant uses 
nail kegs for portable bins by mounting 
them on three-wheeled trucks. The frame 
is made of flat iron, bent into triangular 
shape as indicated, each corner being 
shaped into a loop to receive the shank of 
a heavy caster. On two of the corners 
extra loops are formed to take a support 
which holds up the front end of the keg. 



Washer Aids in Grinding Valves 
with Screwdriver 

When grinding valves with a screwdriv- 
er, it is rather difficult to keep the hands 
f r o m slipping 
off the handle, 
due to the nec- 
essary down- 
ward pressure 
on the valve. 
A large wash- 
er soldered to 
tlie shank will 
overcome this 
trouble and 
keep the hands 
on the handle 
regardless of 
the pressure 
exerted. 






By 

W. Clyde Lammey 

Part I— The Workbench 

A S tlie home workshop is usu- 
ally built up over a period of 
time by additions needed, the 
workbench should be designed to 
have plenty of space for storing 
tools and equipment. The bench 
shown in Fig. 1, is well suited to 
average requirements and differs 
from the usual cabinet bench in that the 
entire space below the top is utilized for 
drawers. Figs. 2 to 5 show details of its 
construction. The method of joining the 
frame is such that the work may be done 
with the simplest hand tools. If the over- 
all length as given is too great for the 
available space or for individual needs, it 
can be reduced to suit. For durability 
and rigidity, as well as appearance, a bench 
of this type should be constructed of sea- 
soned hard maple, with the exception of 
the end and back panels, the drawer run- 
ners and guides, and the drawer bottoms, 
sides, and backs, which may be of any of 
the cheaper woods, preferably white pine. 
The end and back panels are of /4-in. 
birch plywood and the drawer bottoms 
may be of the same material. 

The work of building the bench begins 
with the end and center frames of the un- 
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derstructure, which are assembled from 2 
by 4-in. maple, the cross-sectional size of 
which is usually l}i by 3^ in. after sur- 
facing on the four sides at the mill. The 
stock is cut to the lengths indicated in 
Figs. 2 and 3, both top and bottom cross- 
members being the same length and hav- 
ing both ends beveled equally. After cut- 
ting the four members of the two end 
frames to length, they are grooved ^4 by 
^ in. on the inner edges, the groove cen- 
tering ^ in. from the outer face. Al- 
though the best construction would re- 
quire that the back panels be let into 
grooves, this is unnecessary, as the panels 
may be tacked to strips nailed to the top 
and bottom stretchers and the end and 
center uprights. Triangular strips, ripped 
from hardwood and fastened in place with 
finishing nails, will serve as molding. The 
same method may be used in placing the 
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end panels, if you have no suitable means 
of grooving the hardwood stock. As will 
be noted from details A, B and C, in Fig. 
2, and the corresponding details in Figs. 
3 and 5, the four corners of the frame 
are joined with pinned mortise-and-tenon 
joints. Exact size of the mortises and 
joining tenons is of no particular impor- 
tance, except that the shoulder cuts should 
be square and the tenon should be a snug 
fit in the mortise. After the joints are 
made, the panels are placed in the grooves 
and the surfaces are coated with casein 
glue and drawn tight with clamps. While 
in the clamps the y2-\n. holes for the pins 
are bored, and the latter are driven in 
and the ends trimmed flush. The bottom 
stretchers are let into the uprights both 
front and back, as will be noted from Fig. 
5, detail C, but the top stretchers are let 



into the center frame only, the ends being 
tenoned into the uprights at both front 
and back. Care must be taken to get the 
top and bottom stretchers exactly the 
same distance apart throughout the 
length, or there will be difficulty in fitting 
the drawers. The tenoned ends of the top 
stretchers are pinned as before, but are 
joined to the center frame with heavy 
screws, the heads of which are counter- 
sunk below the surface and the holes filled 
with hardwood plugs or wood screw-hole 
buttons. Likewise the bottom stretchers 
are joined to the uprights with heavy 
screws. All joining surfaces are glued. 

With the bench frame built, the drawer 
rail and runner frames, shown in place in 
Fig. 1, are fitted. First the front rails and 
supporting uprights are cut to fit in their 
respective places. Use ^%o-in. maple for 
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these and rip the strips 
1^ in. wide. Both rails 
and uprights are notched 
half their width, so that 
they will fit together with 
the cdge.s flush. The ends 
of the' rails, 1)otli sit the 
.,1 back, are let 
iito tiie bench-frame 
i|»i icrlit- nt the en(l-> and 
c e n t " '/ , 

deep, being sufficient to 
provide a suitable bear- 
ing. When cutting the 
notches, care should be 
taken to insure a neat fit. 
and the center-to-center 
distance each way must 
be exact. After the 
notches are cut, the parts 
are glued in place. The 
bottom-drawer runners 
are nailed to strips tacked 
to the inner faces of the front and back 
stretchers. Although the intermediate 
runners may be simply toenailed in place, 
a better method is to dowel them by first 
drilling y4-in. holes into the back edges 
of the front rails, stopping the drill before 
it breaks through. Then short pieces of 
34-in. dowel are driven into the holes, and 
corresponding holes are drilled in the 
joining ends of the runners, the same dis- 
tance apart at both ends. One end of the 
runner is driven onto the dowels in the 
front rail and the other end is placed in 



position, after which 
/i-in. dowels are driven 
through from the outer 
edges of the back rails. 
The guides are simply 
strips nailed to the cen- 
ter of each runner. 

Building up the bench 
top is the most difficult 
part of the construc- 
tion, as it involves the 
edging and joining of 
heavy stock, as in Fig. 
4. With care, accurate 
work can be done with 
the jointer plane, however, and if six or 
eight bar clamps are available, it is com- 
paratively easy to dowel and glue the sev- 
eral pieces to form the top as shown. 
Birch dowels, in. in diameter, are used. 
Care must be taken to get the dowels ac- 
curately centered on each joining edge, 
and when clamping the work, the bar 
clamps should be placed alternately on 
opposite sides. If the clamps are placed 
thus and drawn up uniformly, they will 
exert the necessary pressure without 
springing the parts out of true. The top 
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is finished by planing first across the grain 
to true off the high places, then length- 
wise and afterward sanding it smooth. 
The top is fastened with heavy screws, 
the heads being countersunk below the 
surface, and the holes filled with hard- 
wood plugs, cut and sanded flush. Anoth- 
er method of building up a top of this size 
is to glue and screw together two ^"Hc-in. 
birch plywood panels, making a top 1)^ 
in. thick. The edges are planed true, and 
facing strips of ^^-in. maple are mitercd 
at the ends and glued and screwed to the 
edges of the top. 

The front pieces of all drawers, except 
the two fitting the top compartments, are 
of the raised-panel type. The sides are 
cut to length from Yi-'m. stock, grooved 
14 by 34 in- to take the bottom and back, 
and the sides are simply glued and screwed 
to the front pieces. The bottoms should 
be a loose fit in the grooves and only the 
back piece is glued in. An allowance of 
y% in. should be made over the top and 
sides, otherwise the drawer will fit the 
opening too snugly and will swell and 
stick if exposed to dampness. 

The bench is completed with brass pulls 
on all drawers, a rapid-acting vise and a 
planing stop. To finish, sand and apply 
two thin coats of white shellac. The board 
at the back edge of the top may be any 
width the builder desires, or it may be 
omitted and a plywood panel substituted 
to provide space for tool racks, as in Fig. 
1. The tool panel may be fastened either 
to the wall or to the back of the bench. 
Fig. 6 suggests methods of hanging tools 
most frequently used on the back panel. 
In addition to the common tools shown, 
it is best to hang, by means of suitable 
racks, all edge tools, such as hand and cir- 
cular saws, chisels and gouges, spoke- 
shaves, and the like. In this way, the edges 



will be protected against damage that 
would result were they placed in the 
drawers, and the tools are always within 
reach when needed. 



Filing End of Threaded Stock Helps 
in Starting Nut 

Cross-threading when starting a nut 
can be prevented by filing away one-half 

of the first thread. 
When threading over- 
size stock, it is helpful 
to grind the end down 
as shown in the lower 
details, which permits 
a die to take hold bet- 
ter than when it is ta- 
* pered. In the absence 

of lard oil, candle shavings make a good 
lubricant for thread-cutting dies and taps. 




CCleaner for old copper and brass ware 
can be made by mixing 3 oz. of Spanish 
whiting, 2 oz. of tripoli and Yi oz. of finely 
powdered oxalic acid ; apply the polish on 
a clean damp polishing cloth. 
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Cutting Blades on Bench Vise Make 
Powerful Shear 




Powerful shears can be made by screw- 
ing cutting blades of tool steel to the jaws 
of a macliinists' bench vise. The steel is 
annealed and then drilled and cut to the 
shape shown in the detail, after which it 
is tempered and the cutting edges ground. 
Corresponding holes are, of course, drilled 
and tapped in the vise jaws for attach- 
ment of the blades. 



How to Remove Mildew Stains 

Mildew stains may be removed from 
cloth after washing in the customary man- 
ner and immersing in hydrogen peroxide 
or in a solution of chlorinated lime while 
still damp. Then expose the spot to the 
sun's rays. If the material to be bleached 
is colored, a test on a scrap piece or on 
the selvedge should be made to determine 
whether or not the dye is affected. 



Acids Have Many Shop Uses 

Acids can be adapted to many uses in a 
shop, other than soldering and etching. 
Immersion in nitric acid, for instance, will 
reduce the size of a metal part when it is 
just a little too large for the purpose at 
hand. A slight application of acid will 
also, due to its corrosive action, slightly 
increase the size of metal pieces. Loose 



nuts, machine screws and collars that have 
a tendency to work loose, can often be 
tightened by applying a little acid. Loose 
tool handles can sometimes be secured 
by dipping the metal shank into the acid 
and rolling it in metal filings, before in- 
serting it into the socket. Care should be 
taken, of course, not to get acid on the 
hands or clothes. Any container can l)e 
made into a good acid receptacle by im- 
pregnating or coating it with melted par- 
affin. A medicine dropper is good for ap- 
plying small amounts of acid, or a small 
ladle may be cut and hammered out of 
sheet lead, but a rubber brush is better 
for applying muriatic acid along seams 
when soldering. To keep acids out of the 
reach of children, yet readily accessible, a 
small locker with a self-closing and lock- 
ing door is especially good, as it cannot 
be left open inadvertently. 



Thumb Plane for the Modelmaker 

Made of hardwood, a piece of hacksaw 
blade and a couple of screws, this small 
plane is useful in shaping wooden parts 
for models. The body of the plane con- 
sists of two pieces, which clamp the cutter 
securely between them. If care is taken 
when grinding the blade to shape, retem- 
pering will not be necessary. The detail 
shows a number of variations of this idea 
along the line of small molding cutters. 




Thumb Plane to Smooth Small Pieces Is Handy Addi- 
tion to the Modelmaker's Kit 
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Auto Generator Runs as a Motor 
on Thirty-Two- Volt Current 

After discovering that almost any type 
of auto generator would operate as a mo- 
tor on a 32-volt system, I mounted one on 
a stand to drive an emery wheel ecjuipped 
with a buffer and a chuck for drills. The 
stand was made by screwing one-half of a 
differential housing to the floor, in a ver- 
tical position, and mounting a board on 
top of it. I screwed one end of the board 
to the wall to make the stand more rigid. 
This arrangement, with which I was able 
to do grinding, drilling, etc., can be ap- 
plied by anyone at practically no cost 
where 32-volt current is available. — C. I. 
Wagner, Washington, Iowa. 



Clamps Hold Wide Work in Vise 

Wide work can be held in a small vise 
by gripping two clamps at an angle in the 
vise, as indicated. The clamps should be 
arranged so that the screws can be forced 
down on the work securely. This method 

is also conven- 
ient when the 
ends of two 
short pieces 
must be but- 
ted tightly in 
soldering. 
— H. Moore, 
Hamilton, 
Ont., Canada. 




Rough Edges on Glass Smoothed 
with Emery Stone 

Fine pumice and emery stone will 
smooth sharp or rough edges on glass. 
Dip a coarse emery stone in water and 
rub it over the glass with a forward mo- 
tion until the edge is removed. Then re- 
peat the operation with a medium stone 
and finish with a fine one. Next smooth 
the edge with pumicestone and polish it 
with a piece of felt or woolen cloth. With 
a little practice, you will be able to obtain 
a rounded and highly polished edge. — Joe 
Williams, Los Angeles, Calif, 



CWhen putting on a new engine-head 
gasket, the cylinder-head studs should be 
retightened after the engine has been run 
long enough to be thoroughly heated. 




Rollers at the Ends of Saw Table Reduce Friction 
When Ripping Heavy Stock 

Rollers on Saw Table Help When 
Ripping Long Board 

Mounted one at each end of a saw table, 
two rollers will allow heavy stock to be 
fed into a saw with ease. Metal brackets 
hold tlie rollers slightly above the top of 
the table to eliminate the friction caused 
by the work sliding on the table. — W, Fred 
Jensen, Little Ferry, N. J. 



Depth Gauge for Drilling with Lathe 

Clamped to the tailstock spindle by 
means of a small V-block and woodwork- 
ers' clamp, a rule can be held to project 
lengthwise over the tailstock frame. Br 
noting the measurement in respect to a 
line scribed on the tailstock, the spindle 
can l)e moved any desired distance by ob- 
serving the relation between the rule 
graduations and the mark on the tailstock. 
— Henry S. Laraby, New Haven, Conn, 




Drilling to Any Desired Depth with the Aid of a Rule 
Clamped to Lathe Tailstock Spindle 
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Extra Leg Keeps Painter's Ladder Straight 




Adjustable Extension Leg Keeps Ladder from Sliding 
Toward One Side on Uneven Ground 

When settinf^ a ladder on sloping 
ground, this adjustable leg will help to 
keep it from tipping toward one side. The 
leg is a length of 2 by 4-in. hardwood with 
evenly spaced notches cut on either side. 
An iron clamp, wide enough to fit the leg 
of the ladder, is bolted to it in the posi- 
tion indicated. When the leg is in posi- 
tion the notches engage the rungs of the 
ladder so that it will be held in an upright 
position. The clamp supports no weight 
but insures that the extension leg is held 
firmly against the side of the ladder. 



Sheaf-Band Cutter for Pitchfork 

Farmers 
feeding grain 
in the sheaves 
can make a 
useful band 
cutter by riv- 
e t i n g two 
mower or 
binder-sickle 
blades togeth- 
er over two 
tines of a 
pitchfork as 




shovvn. To use the cutter, hold the sheaf 
down with one foot, slide the outer tine 
under cord and run the blade up to cut it. 
— Arthur C. Schofield, Craven, Sask., Can. 



Giving Lathe Tools Extra-Hard 
Cutting Edge 

Forgings and castings, which have ex- 
ceptionalh^ hard surfaces, can easily be 
machined with a tool that has been espe- 
cially treated for this purpose. It is sub- 
jected to the usual hardening method, but 
just before it comes to the quenching 
point, reach into the furnace with a long- 
handled borax spoon and pour a thimble- 
ful of cyanide of potassium (poison) on 
the point of the tool; then immediately 
quench it in oil. Be sure that the handle 
of the spoon is about 2 ft. long, for cya- 
nide spatters when applied to hot steel. 
This method produces extra-hard cutting 
edges for machining such work. 



Stud Extensions on T-Slot Bolts 

In order to eliminate the necessity of 
keeping a variety of T-slot bolts on hand 
for use on the bedplates of milling ma- 
chines, planers 



and shapers, 
extensions 
can be made 
from studs. 
An extension 
nut is screwed 
onto the end 
of the T-bolt 
and an extra 
stud is driven 
into the nut, 
as indicated in 
the drawing. 



a STUO 

EXTENSION 




Storage-Battery Corrosion Serves 
as Soldering Flux 

After experiencing trouble in getting 
solder to adhere to a piece of steel by or- 
dinary methods, I took some of the cor- 
rosion, or copper sulphate, deposited on 
the positive pole of a storage battery, and 
rubbed it on the work. This caused a thin 
copper deposit to form on the steel, and 
after removing all the sulphate, no trouble 
was experienced in getting the solder to 
stick. — C. H. Peterson, Torrington, Wyo. 
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Water-Pump Packing of Rawhide 

Shafts on centrifugal water pumps 
sometimes score or wear down in grooves, 
which soon grind out the packing. This 
trouble can be overcome by substituting 
rawhide for the regular packing material 
as it will wear longer, and when wet, 
swells and seals the pump so that no wa- 
ter can leak out. The pump on my car 
has been packed with rawhide for over a 
year without the need of renewal. — Irl 
Gordon, Akron, Ohio. 



Spray That Kills Plant Parasites 

A spray that will destroy most plant 
parasites can be made by dissolving 5 lb. 
of copper sulphate and 5 lb. of quicklime 
in 50 gal. of water. This spray may also 
be used on apple, pear and cherry trees. 
It will control most cases of apple scab, 
bitter rot and cherry-leaf blight and will 
not cause any scalding. 



A Homemade Calf Muzzle 

A good calf muzzle can be made from 
sheet metal, cut and bent over two wood- 
en pins as shown in the detail. One end 
of each pin is rounded to prevent injury 
to the calf's nose. Cotter keys, slipped in- 
to holes drilled through both metal and 
pins, hold the latter in position and pre- 
vent loss of the muzzle. — Luther Strosni- 
der, Onaga, Kans. 




Here Is a Sheet-Metal Muzzle That Weans Suckling 
Calves without Injury to Mother 




Rib on Soldering Iron Fits 
Commutator Notches 



Soldering coil leads to commutator seg- 
ments can be done easily if one side of the 
soldering iron is filed down to leave a rib 
near the point, as shown in the detail. 
This fits the narrow slot in the end of each 
segment of the commutator, and enables 
one to tin the slot before inserting the 
coil ends without getting the solder all 
over the surface of the segment. — John A. 
Blaker, West Auburn, Mass. 



Scrubbing Floors with Liquid Soap 

Anyone who has much floor scrubbing 
to do, will be interested in the fact that 
the sleeping-car industry was able to effect 
a great saving of soap by using a solution 
instead of bars. It was found that 12 lb. 
of chip soap dissolved in 50 gal. of water, 
made a solution that rubbed up to a good 
lather. For floors stained with oil or 
grease, add a little lye or washing soda, 
but not for use on painted or varnished 
surfaces. For tile floors, it may be neces- 
sary to sprinkle fine sand or pumicestone 
as an abrasive before scrubbing. The so- 
lution is efYective for cleaning Wilton car- 
pets by spreading it on the surface and 
scrubbing it up to a lather with a brush. 
The stifif suds are then scraped off and the 
carpet sponged lightly. The nap dries 
quickly in a clean and fluffy condition. 



C[Blocks and deadeyes for model ships 
can be made from heavy leather, by cut- 
ting out circular pieces with a punch of 
the proper size. 



Can%u Solvcfhese Puzzles? 





By 

SAM LOYD 

\ S Perkins stood on Xlain street, irienc 

on the opposite side discussed his age. 
One of thcni said: "If you are smart 
enough, this will tell you. He is twice as 
old as his wife was when Perkins was six 
years older than she is today, and today 
their combined age is fifty-four years." 

T^IAMONDS are valued according to 
the squares of their weights. If a 
diamond of one carat is worth $100, then 



a two-carat diamond would be 
worth $400. A pair of earrings 
were received in exchange for 
two stones of different sizes. 
If each of the four stones 
weighed one or more carats, 
no fractions, and a fair basis of 
luation for all is $100 for a single-carat 
tone, and assuming that the jeweler's 
profit on the exchange was 20 per cent of 
the value of the pair of earrings, what 
would be the least possible value of the 
two stones? A locket set with 100 gems 
of three kinds, diamonds, sapphires and 
turquoises, cost $1,000. Each diamond 
was worth $100, each sapphire $30 and 
each turquoise $5. How many of each 
kind were used ? 



Answers to Last Month's Puzzles 



The diameter of the shaft hole, SVr in., is 
Vr, of the diameter of the stone, 15"'^ in. 
The square of 5 represents the area of 
stone and hole, or in other words, the 
stone area is twenty-four parts and the 
hole one part. The twenty-four parts be- 
ing one-half the area of the original stone, 
then the stone consisted of forty-eight 
parts stone and one part hole, or forty- 
nine parts, and the square root gives the 
ratio of diameters between stone and hole 
as 7 to 1. Therefore, seven times the diam- 
eter of the hole, 3^7 in., gives 22 in. for the 
original diameter. 

The cheese originally cut was worth 25 
cents more than the price of lj4 lb. The 
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customer took half of that ; a piece worth 
12>j cents plus the price of ^ lb. It cost 
her 10 cents less than the price of 1^ lb. 
Therefore, 22>^ cents plus -^s lb. would 
amount to the same as the price of 1^ lb. 
Five-eighths of a pound would be worth 
22y2 cents, and a whole pound, 36 cents. 
The customer bought lb. for 35 cents. 
Originally she laid 45 cents upon the coun- 
ter to pay for lb. 

The odd and even numerals in Mrs. Ter- 
williger's puzzle are arranged in sums to 
total alike, as follows : 

79 Mi 84 % 

5 



84 Va 



84 % 
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AGIOW with FRIENDLINESS 



. . . succinctly expresses the atmosphere Hotel Fort Shelby 
has created and maintained through its vigorous and 
untiring devotion to the guests' v/elfare and comfort. 
4 The major percentage of Hotel Fort Shelby patron- 
age embraces people who stop there every time they 
visit Detroit. They ore genuinely appreciative of Fort 
Shelby's ability to administer to their needs courteously 
and efRcientiy. 4 Hotel Fort Shelby's location in the heart 
of Detroit's shopping, theatre, financial, insurance and 
wholesale districts is a happy one; no other large hotel 
is so near the principal railway terminals, airports and 
steamship piers. 900 units ... all equipped with servidor, 
private bath and circulating ice water. Rooms as low 
as $3.00 per day . . . suites $10.00 and upwards. 

Motorists are relieved of ttieir automobiles at the door without 
service charge. Write for free road map, and your copy of 
"Aglow with Friandlinett," our unique and fascinating magazine. 




HOTEL 





NDLINESS" 



"AGLOW WITH FRIE 

E. J. BRADWELL, Manager 

DETROIT 

When writing to advertisers please mention Popular Mechanics 
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The Wallite it *\i£ inchet wide, 
5V4 inchet high 




Playtime 

for yon is Worhtime for 

EVEREADY WALLITES 




FOR CLOSETS 



The Eveready teirelegs-dectric Wallites that are 
so useful in your cellar, closets, attic and garage 
wonU get a rest this summer! For they'll go 
with you on your vacation. Summer cottages 
seldom have enough lights. Wallites are just 
what you need ! They operate free of wires and 
regular electric-current. Power is supplied by 
two extra long life Eveready Batteries. You can 
put up Wallites and take them down on a 
minute's notice! Only $1.55, without batteries. 

• 

A Giant Eveready. The most 
satisfactory flashlight ever made! 
Shoots a brilliant beam of light 
for more than a quarter-mile. 
Can also be focused to a bright 
circle of light for close by. Used 
by the U. S. Coast Guard. Ideal 
for boating, camping. Only $3, 
without batteries. Ask for 2645. 

• 

Eveready Flanhlight Batter- 
iet have longer life, because 
of the metal top. No old- 
faghioned tcax-compound »eal. 
Only 10c. 

EVEREADY 

ELECTRIC 

L I G R T 

NATIONAL CARBON COMPANY, Inc. 
General Offices: New York, N. Y. 

and Carbon Corporation 





Unit of Union Carbide 



BIG CITY ANIMAL TRAPPING 

(Continued from page 262) 

would have to go toward the open cage 
door. 

"Git in there," he yelled suddenly. At 
the same time he jabbed with the ice shav- 
er and discharged the revolver. With a 
single spring the animal dived for the 
cage, landing inside, and the half-paralyzed 
kennel man let go of the door which 
dropped with a bang. "You must never," 
said Ryan, "let an animal know you are 
scared." 

"What are your hands shaking and 
trembling for then?" demanded the cha- 
grined kennel man. 

"Oh, I'm scared all right," said Ryan, 
"but I said nothing of that to the lion." 

Once not long ago the alarm flashed to 
police headquarters, and then relayed to 
the animal shelter and Ryan, was, an as- 
tounding statement that a hotel near 
Times Square was full of big snakes. There 
were two in the deserted lobby when Ryan 
came, and he saw another slithering down 
a staircase. He recognized them as ^^y- 
thons. With a forked stick he pinned the 
heads of each in tiirn to the thick carpet 
and. then dropped them into^a sack. None 
was more than seven feet long.' The one 
he found out on the fire escape, srx stories 
above the street, was eight feet long; .and 
there were two more loose in the room 
from which the others had escaped. The 
owner, a woman snake charmer, having 
lost her job at Coney Island, had left' the 
snakes free in her room and somebody 
opened the door. 

"Naw," said Ryan, "I wasn't scared. I 
had on my dog-catcher gloves." 

"Well," said Doctor Garbutt, "the time 
the boa constrictor got loose down in the 
Bowery I was scared. A man who wanted 
to buy a big snake for a show asked me to 
look at this one to see if it was free from 
skin disease. I went to the animal deal- 
er's store. The walls were lined with cages. 
The cage in which they had the boa con- 
strictor was higher than a man's head. 
One of the employes put a leather strap 
around its neck quite deftly and drew it 
part way out of the cage. Then another 
man took hold and lifted out another 
yard ; and then another man, aind so on, 
until six of them had the creature stretched 
on the floor where I could look at it. I 

(Continued to page 116A) 
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low Prices 

Olei^e*' before ^oVe. 
^im HOatcUesHecn 
Offered^ ot.Sucfh— 

cCow Pt'iais 
SuVa 30%to50°i> bu^ 

In addition to our NEW LOW 
'UICE, I will send for your ap- 
)val one of tliese Standard Watches, 
guaranteed for a lifetime of satisfactory 
ervice— WITHOUT ONE PENNY' 
DOWN — allow you to wear it 30 days 
1-"REE — then sell it to you on easy payments 
Write for catalog. 

DIAMOND RINGS 
Write for our new Diamond Ring and 
Wrist Watch Catalog, showing marvelous 
new designs. Think of it — beautiful 
diamond rings and artistic dependable 
watches at cut prices. Catalog is 
sent FREE. 

Ask for our Special Spot Cash Offer. 
Good for SO days only. 

SANTA FE WATCH CO. 
86 Thomas BIdg. Topcka, Kansas 




You Can Print 



Cards, stationery , circulars, tasrs, hibels, advertisinir. etc. 
MakebitTprofitsspareorfuU time. Do Your Own Print- 
ing. Save Money. E^aay rules sent. Will <io popular Kai.^ed I'rint- 
n« like KntrravinK. Junior press $5.90, job presses SU up, power 

T1ieK*ls«yCo.,N-37, Merida — 



$14y.S«Dd for free cataluK. 1 



den.Ct. 



ALADDIN PORTABLE ELECTRO-PLATER 
INTRODUCTORY AGENTS' OFFER $6.50 

Inntsntly and inexpcn-iively applies real nirkel. Also electrically Plates. BrnM, Copper, 
Silver. Gold. etc. Whether you u^e interested in the ALADDIN for yourwif or nhoiild 
you wish to go into business potting real nickel on autos or doing metal plating in your 
neighborhood, or if you would like to act us our agent write ua at onco for free par> 
ticulars. 

P. J. F. Batenburg Co., Dept. 285, Racine, Wisconsin 

Forms to cast Liead Soldiers, Indians, 'I'rap- 
pers. Hunters, Wild and Farm Animals. 
239 dilTercnt forms to select from. Every 
form guaranteed to cast perfect figures. 
Send 5c stamp for illustrated catalofiue. 

HENRy C. SCHIERCKE Spcnw Rd.GHENT, N.Y. 



4S0 Miles In a Gallon of Gas 

POTENTIAL GASOLINE MILEAGE 

The president of the witIiIV Liree^it nioti>r re^arch luborat Ty Htated there u enough 
enorfv in a Ballon o( ens if converted 100% in nierhanital energy to nin a four 
cylinder car 450 miles. A murvelou^ devire accomplittlu-d wondora in titiUzinic a 

p..rti<>n of the wastt^ enercy. It naves lasoline. redtirea carlx ii formation. rreatoM more 
pfiwer, quicker Btartinx, annppy pickup, Bnnwither running motors. Free nample-i furni-'hed 
worker asenta. Write f<ir this Free sample and up to JlOO woeklv money-mukinit offer 
WHIULWIMD MFC. CO. D«pt. STS-A Station C MILWAUKEE, W>SC . 




HOWARD RACER 

Brale. Span 15": 0 
•ncth J 3 H weigh t 1 .3 J ■ 



oi. Colored glidtentng 
white. rnmplefe Kit 

6P-18, postfrei! only 

^ ... if vnur drnlirr can't iupply you 

• CLEVEUNO MODEL & SUPPLY CO 



1 



Just on 

The Press! 

" Ct e 9 e I a n d 
Model Bngineert 
Nevt"! Ewry- 
bodj/'s reading il. 
Nothing f9<r tike 
it heforf. Iiu$h 
yeur name, ad- 
drrta and Sc {no 
tiampa) /or your 
copy. 




% 

GEE-BEE 

H Jn. •eale. Colored yellow and 
black. Spaa 17 H in.; length 12 
in.: weight 1. 5 ox. Com- f| CA 
niete Kit S-F-I7, poat- 

free. ONLY. . . , 

order direct 




MOTORISTS MADE 
THIS DISCOVERY 

It's this , . . you don't get so tired on long drives — when 
you wear an athletic supporter. And — you're more 
comfortable. 

Wear a supporter on your next long trip. Salesmen 
are doing it. And tourists. And chauffeurs. And bus 
drivers. They tell us that it is a real discovery. Try it! 

Preventing fatigue by wearing an athletic supporter 
ii not an idea for motorists only. The same benefit 
comes to the man wlio spends long nouro u'alking or 
standing, whether he be postman, golfer, or clerk. 
Again — try it. 

Of course, for strenuous sports or heavy lifting, the 
trained athlete's rule is the only safe one to follow: 
Always wear an athletic supporter. . . . Ask your 
druggist for PAL, the good supporter made by Bauer 
& Black. One dollar. 



PAL 



■ 


^1 


BAUER & BLACK ] 


m 



DIVISION OF 
Chicago 



THE KENDALL COMPANY 
New York Toronto 



FREE BOOKLET— "Guard the Vita! Zone"— tells what 
every man ghoiilil know about the need and function of an 
athletic supporter. Mail this coupon to Bauer & Black, 
2500 S. Dearborn St., Chicago. PlJ-8 



Name.. 



Address 
Cily 



.Stale.. 



e68-F8 Wttl 57th SI. CLEVEUNO, OHIO. U. S. A. ^ 

When tvi-itiiiff to advertisers please 



In Canada, Address 96 Spadina Aiv., Toronto 
mention Popular Mechanics 
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keeps shop 
expenses 

LOW • . . 




If you've been using any oil and every 
oil in your shop, switch to 3 -in-One and 
watch shop expenses hit the toboggan! 

Here's an oil that does triple duty to 
save expense by giving better protection 
to all equipment. As it oils it cleans away 
gum-forming dirt; then prevents rust. 

Three fine oils are blended in 3-in-One 
to give it this triple action. That's why 
no ordinary oil can equal it for shop 
use. Sold in handy cans and bottles. 

Three-in-One Oil Co., New York 

3-IN-ONE OIL 



CLEANS - LUBRICATES 



PROTECTS 



BIG CITY ANIMAL TRAPPING 

(Continued from page 114 A) 

was down near the middle where its body 
was thick as a man's thigh when the head 
whipped out of the noose. Instantly there 
was a yell and all of the men let go and 
jumped away. 

"I did not know a snake could move so 
fast. Someone had the presence of mind 
to lock the front door. It was the pro- 
prietor who succeeded in throwing a cloth 
over the boa's head and then inducing the 
other men to wrestle its writhing body in- 
to submission. They had their hands full 
and I tried to help by opening the cage 
door. Consequently, when the men near- 
est the head let go, two yards of boa 
struck at me. I saw deep in its whitish- 
red throat, saw its inward-curving fangs — 
and ducked. It scraped my cheek and ear 
and covered my face with its saliva. Why, 
those teeth were like stilettos." 

Most of Ryan's hardest work has to do 
with horse rescues. In summer, they drop 
from heat prostration and he brings them 
to the hospital in the ambulance. In win- 
ter, they slip and fall on icy streets arrd. he 
gets them back on their feet. Often a 
horse's leg slips into a sewer catch basin 
through the slot in the curbstone. Seem- 
ingly Ryan alone knows that the only way 
to extract a horse from such a situation is 
to remove the shoe from the trapped foot. 
Then the hoof can be contracted, or whit- 
tled, enough to get it out. 

Once the horse he was sent to get was 
in a coal company's stable yard. Each 
time it was approached it charged. Ryan 
lassoed it, secured it in his ambulance and 
was driving back when in his rear-vision 
mirror he saw something that sent shivers 
down his spine. The horse had lifted a 
foreleg and was biting its knee. That, 
Ryan will tell you, is a symptom of rabies. 
His passenger was a rabid horse. He has 
seen two in twenty-one years. Of course,- 
it had to be shot. 

Rabid horses, frantic elephants, truant 
monkeys and foot-loose lions are just part 
of the day's work for Ryan, but when he 
surveys the work at the end of a year, it is 
the rescue of cats that stands oiit as the 
high-water mark of his trouble. ■ 

Cats are constantly getting themselves 
into difficult situations. Then they call for 
help, and generally it i^ R3'an who has to 
go to the rescue. He always gets his cat. 
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BETTER BOATS 
at Lower Pricas 




Two Big Factories Motor Boats $495 and i7p 

FULL LENGTH SPRAY RAILS — SOMETHING NCW 

A TVT Family Outboard motor boat with full length 
spray rails took first place and time prize in Mil- 
waukee-Chicago Marathon. 

Catalog Free — Save Money — Prompt Shipment 
Please state kind of boat m tehkh you are interested. 
THOMPSON BROS. BOAT MFG. CO.C531 

213 Ann St., PESHTIOO/ WriU to \ 113 Dm St.. CORTLAND 
WISCONSIN \nUurplae4J NEW YORK 

YOUR 

FAVORITE 

BEVERAGE 

to your 
particular taste 

Serve Root Beer, Ginger 
Ale, etc., at one-half cent 

a glass. Carbonated water(club 
Boda) fivecenta for five Kallons. 
Quickly made. No bottling 
worrieal Always on draught. 

DISTRICT MANAGERS WANTED 

Ideal for the home! A money-maker for refreshment 
■tands, drug and confectioners. Send 20 cents postage 
for booklet "How To Make Home BeveraKCS," and 
complete catalog of beverage equipment and supplies 
— carbonatora, niters, bottlers, fruit juicers, beverage 
extracts, toasted sandwich makers, etc. — catalog 362. 
GENEkAL BEVERAGE CORPORATION 
Conoral Motors Building DETROIT, MICHIGAN 

Want a new business 
profession of your own, 
with all the trade you can 
attend to? Then become 
a foot correctlonist, and 
in a few weeks earn big income in service fees, — not medical 
nor chiropody— easy terms for home training, no further capital 
needed, no goods to buy, no agency. Established 1894. Addrest 

Stephenson Laboratory, i Back Bay. Boston, Mass. 




•*OENIAL HOST" 

Carltonator* 
8 1-2 and 11 Oal. 

Class Enamal 

Chrome Finisli 



DO YOU 




CAVpreal money by BtrinciiLg your 
'*'*'~own tenniti rarkft. Earn 
money by ^trtneinc ottier players* rackctn* 
eaMyt Send for regular rcnlrinKer'B out- 
fit t'>d»y — two coiU of genuine gut strinci 
THE KIND T H AT CHAMPIONS 
USE, enough for one racket, aUo 
illustrated instruction book, and restrinsers 
tools — all for »2.0n (posUse paid). Send 
check or money-order. Mont^v-back cuarao* 
tee. C. O. I)., if dc'sircd. Order tujay! 

. THOMPSON MFG. CO.. 4535 PackertAie., Union Stock Yardi. Chlcaeo. III. 

MOTORCYCLES 

licArl Parte Motors. Pranics. Mag- 
USVU rari» netos. Seats. Wheols, 
Generators. r;irt.s for all makes machines. 

MID-CITY CYCLE CO. 
1110 Jackson Blvd.. Chicago. III. 




Information on any book free. Write Popular 
Mechanics Press, Chicago, III. 




8" X 36* Horizontal Motor Driven Lathe Compfete tcith 
compound rest and regular lathe equipment as shown. 
Weight 275 lbs $148.25 

8 ' REPAIR SHOP LATHE 

A Back Geared, Screw Cutting Precision Lathe 

Has six spindle speeds— cuts 



Other sixee— 9*, 

1 3', 15", 16", IC, 36''8winK, 
2' to 16' beds, «160to«7S9 



Bargain prices on a 
few Factory Rebuilt 
South Bend Lathes. 
Countershaft and 
Motor Drive. All 
carry our regular 
guarantee. Bargains 
while they last. 
Write for list. 



screw threads 4 to 40 per inch 
— htjllow steel spindle— auto- 
malic screw feed to carriage- 
bed lengths 24" to 48"— coun- 
tershaft and motor drive 
types— price range $100 to $217 
—convenient, easy pay terms. 

Free Booklet No. 35 

describing full line of Repair 
Shop Lathes, 8" to 36", mailed 
free on request, postpaid. 
Write to 

SOUTH BEND LATH* WORKS 

608 E. Madison Street 
South Bend, Indiana, U.S.A. 
Lathe Builders for 25 YtMrs 




NEW COMFORT AND SAFETY 

UNDER ALL DRIVING CONDITIONS 

Driving into the sun or against glaring headlights without 
danger or discomfort is possible with the new GLARE 
-VISIONOR. I'lexible bracket with three universal joints 
makes any forward or side adjustment piKSsible. Special 
purple transparent visionor liingcd to shield amplifies ^ 
red signals. Beautifully chrome-plated — adds to ^^tr9 
appearance of finest car. Nothing like it. Only «, 
$3.00 postpaid in U.S.A., or two for $5.00. Ldt- y^5P^ 
erature on request. ^^f/ ' 

H. A. SCHWANDER CO. 

732 Delaware Ave. Buffalo, N. Y. 




COMPLETE MOVIE OUTFIT 



Greatest motion picture bargain of the day. 

A whole outfit to take and show motion pic- 
tures—the Camera and Projector complete. 
50 feet of film FREE with outfit. All for only 
$18.75. Now you can enjoy this fascinating 
pleasure at only a fraction of the usual price. 
. Camera and projector are beautifully fin- 



ished in high grade crackle tone on heavy 
metal. All working parts of stainless steel. 
Notatoy. Uaeastandard 16 MM Film,SO-ft. 
rolls, obtainable everywhere. Order today. 
Write for FREE bargain Bulletin of Binoculars, 
Telescopes, Barometers, and a host of optical 
goods and novelties at real wholesale prices 



SHOPS IMPORTING CO., 19 N.Wabash, Chicago 
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TTTTB splendid looklDK, steady 
Hying, taat Heath Plane can 
no'.v he yours easier than ever 
before. Hiiy completely built or 
assemble from parts all ready to 
put together. Construction 
easy, reiiuiring simple tools and 
three or four weeks' time. 

Heath gives you the best offer 
la their 2.3 years' experience: 
New Simplified Assembly Kit 

NEW LOWER PRICE 
Easy PaynMnl Plan 

Just tuluk of It — a complete 
plane rea<iy to assemble, for 
only S399.00 (less motor). Kll- 
glble for Dept. of Com. IJconsc 
with cither Heath B4 engine 
S30O.0O or Continental A40, 
S450.00. Price made pos- 
sible by large scale pro- 
duction methods. You 
need only Slfi.OO for first 
group of parts. Order 



Heatka havf tron iktir e^fnts in thf 
\ationat Air Itaerf for fA« pa§t ait 
yrttra. Hfath hoida Ihe tiorld'a alti- 
tutte rrcord for tight tUanea 17 ,tt07 fttt. 
Truly ckamiiionahip perjormtra! 

balance a.s desired and pay as 
shipped. 

Fusilage. tall, rudder, eleva- 
tor and st.'tbilizer come com- 
pletely welded. Ribs built 
complete at the factory. All 
you nave to do Is a-ssemble the 
utiits and cover your plane. 

YOU CAN FLY IT 

Flying a Heath Is simple. So 
beautifully balanced and such 
tine wing spread that It takes 
ofl and land.s in minimum space 
and at low speed. XO ni.p.h. at 
cost of only one cent a mile. 
This thrill can be yours this 
summer. .lust send LOc for 
literat\ire and details will 
be forwarded promptly. 

HEATH AIRCRAFT 

CORPORATION 
Dept. P28, Niles, Mich. 




AIRCRAFT 



#12 SAW TABLE 

An accurate, subttaatiftlly built, well finished machine 
for priictioal pru4tictiiin work, moderately prir<-d. Moat 
Rati<^actory for the amateur's ihop. Omtractum make 
nioaey by taking i*. out un the jub. E&aily portable. 
1 Takfs power from licht Rocket. R-iiich wiw cutfi Lhroush 
' 2*3 inohea thick. Titble raii*ea, lowers, tilts. Ball bearing 
mandrel. r«*d for cuttinc off square or at any ancle. 
Machinr without motor, $30. Your money bJMiK within 
^30 days if not entirely aatitfted. 

THE CRESCENT MACHINE CO. 
93 Columbia Street LEETONIA, OHIO 

Send for FREE BULLETINS 




ACTUAL LENGTH 7 '/z'* 




FDFF TAPERED DUPLEX PIPE CLEANERS 

I KLL For Smokers — First improvement in 35 years. 
Little end easily enters bore — big end Is pull -d thru cleaning and 

drying b tre perfectly. StnJ name* and addremtet of your favor- 
ite independent tobacco dealer* and get 3 full size packages free. 

E. T. GILBERT MFG. CO., 228South Ave. ROCHESTER. N.Y. 




Popolarity 

comes quickly when you learn to 
play a band instrument. For quick 
advancemint and greater musical 
Bucocss start on an easy- playing 
Conn. The choice of the world's 
greatest artists. Many exclusive im- 
provements at no added cost 1 

HOME TRIAL, EASY PAYMENTS 
Write fnr details and free book. Mention 



instrument. 



CONN, Ud 



B31 Conn Building Elkhart, Indiana 



When itjHtxng to advertisers please 



SKYSCRAPERS OF THE FUTURE - 

(Continued from page 179) 

our buildings at less cost and design them 
to last only just as long as their interior 
equipment will last. Lowered cost and 
more frequent replacement may point the 
way for the building industry to adjust its 
production costs in line with other busi- 
ness. I.-:--. 

Science, mechanization and factory 
methods are entering the building indus- 
try. There has been more advance in the 
past eighteen months through the use of 
new materials and new methods than in 
any previous hundred years in the history 
of the world. If we change our obsolete 
building laws, I am convinced that the 
tall buildings of the future, intended to 
last only two decades, will be built for 30 
cents a cubic foot, compared with 60 cents 
to $1 per cubic foot of space for struc- 
tures built in the post-war period up to 
1930. • . ,V 

Think of what construction such as- ths 
will mean to business in general. The bus- 
iness section of any city fluctuates and 
moves in a few years. The hotel of- today 
may be the financial institution of tomor- 
row and the warehouse of the day- after. 
Remodeling present-day stpucturcs as their 
environment and usefulness change is 
expensive, and, at best, results in ohly a 
makeshift. 

These new construction methods will 
tend to check the tendency to shift estab- 
lished business centers. In the past it has 
cost the same to build in one place as an- 
other, so the promoter, in order to com- 
pete, had a tendency to build on fringe lo- 
cations where a cheaper ground value 
could be obtained. Now he can afford to 
build on property of high ground value 
right next to old established downtown 
structures, and because of the new con- 
struction costs, can afford to rent his 
building at cheaper rates per square foot 
than his neighbor, and this leads one to 
believe that many commercial structures 
built prior to 1930 are today competitively 
obsolete. 

Tomorrow's skyscraper probably will 
not be a skyscraper at all in the ordinary 
sense of heavy steel and masonry. It w^ll 
be a building of light-weight synthetic 
materials, which can bot salvaged in large 
part when it is razed, and it will have a 

(Continued to page 120A) 
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Sensational New 
^t**-^ Business 




BRINGS 
STARTLING 
PROFITS 

Here's a chance for independence and 
quick success. Own a Mtore like tliU — 
an easy, pleasant, dignified basiness 
you can be proud to operate. Great- 
est success m years. Takes but little 
money to start. 

Canrwkridp 

CARAMEL POPCORN STORES 

Make and sell the world's most delicious popcorn confection — 
plimip, tender, healthful popcorn coated with flavory, tasty caramel 
candy. Made under special, time-tested secret success formula. 
Different from any other — more savory, more delicious, more 
successful. iVo experience needed. We help start you — help finance, 
supply equipment, formulas, plans, guide you to success. 

FREE— ••Golden Kernels of Profit** 

FREE book tells bow others are making big money 
and how you can do It. Brings positive proof of 
sensational earnings and gives you chance to get 
In a real business of your own — quickly — easily — 
while it's new and best. Writi f«r licit. Ni ablltitlin. 

LONG-EAKINS CO., 828 High St., Springfield, Ohio 




Mm 




VEST POCKET ADDING MACHINE 

Adds, SubtrarU. MultlpliM. Dirides. Does work of $3f(*i 
machine. Not a toj. Million dollar capacity. Bimple aijd 
accurate. Guaranteed 5 ycart. 

FREE TRIAL 

—SEND NO MONEY— 

JiiBt mine and uddrcsa. We will ship Calculator inirncdiately. 
On delivery pay piuitTnan 92.50 (plus f«w c«nt(i poHluct-K 
(I( oulflide U. B. send cuah.) lUo additional in Lealhereitc 
Cikwt. If not MtbAiMj offer 10 dayn' trial ynii mnt your money 
bark. THOUiS.ANDS OF SA llSFILU USERS. Write f. r 
Ar^nta* Propn«itinn. BABY CALCULATOR MACHINE CO.. 
(Mfr«J P. O. Box 1118, Dept. 31, CHICAGO, ILLINOIS 



.SO 

I T*u1CmI 



DEAFNESS IS MISERY 

Many people with defective hearing 
and Head Noises enjoy conversation, 
go to Theatre and Church because they 
use Leonard Invisible Ear Drums which 
resemble Tiny Megaphones fictinf; 
in the Ear entirely out of sight. 
No wires, batteries or head piece. 
They are inexpensive. Write for 
booklet and iwom ttatement of ^niJhl 
the inventor, liimself deai. 

A.O. LEONARD. Inc^ Suite 699, 70 6th Ave., New York 





AERO SHORT WAVE RECEIVER $ 6.45 

AERO ALTO RADIO, Complete 39.50 

AERO SHORT WAVE CONVERTER 12.50 

Send for Complete Catalog 
CHAS. HOODWIN CO.. Dept. V-2, 4240 Lincoln Ave., Chicago, IlL 



AGENTS MAKE UP TO $15 A DAY WITH 
THIS No. 8 FOUNTAIN PEN 

Guaranteed for life. Double Service point. 
Makes carbon copiea. Retails 
for $1.25. 

SAMPLE S9e 



DOZ. 
$2.95 




SPORS IMPTG., 



FREE 

wholesale catalog, 
showing over 1000 items. 
Send for your copy, now. 

632 Main St, Le Center. Minn. 



PYROI L 

( Simpiif €UUL to OAt and Cos-) 



In motors, firing cham- 
ber heat reaches as high as 
3000 F. Lubricants burn 
up at 550 F. This is why 
valves burn; pistons wear 
and knock; nard carbon 
forms; motors go to pieces 
before their time. Simply 
added to regular lubricant 
and gasoline. PYROIL'S 
heat-proof element perma- 
nently protects every deli- 
cate mechanism against 
this terrific heat and even- 
tual damage. 

Creates amazing in- 
creased operating eflicien. 
cy and economy. Keeps 
bearings cool, increases 
power, adds mileage. 
Build» lubrication into tht 

DISTRIBUTORS 

PYROIL offers tiie greatest 
money malcinK opportunity 
in years. Tested, proven, en- 
dorsed by highest authorities. 
Used by world's greatest In- 
dustries, irrtte at once for full 
faas and salea plan. 

Genuine PYROII, i. 
identified by the winced 
Pyroil trademark and 
aisoature of W. V. Kid- 
dsr on every Ubel. 






Prtsidtnt 



PYROIL COMPANY 

W. V. KIDDER, President 
582 Pyroil BIdg. LaCrosse, Wise. 




MITE TRAP FOR CANARY'S CAGE 
Keeps Bird Healthy. Traps 
and destroys all bird mites, 
keeping songster in healtiiy singing 
condition. Indispensable — per- 
^^^^^ manent. 50c complete, prepaid. 

Bpn^H^M Patented. 
ni i ' ll C. H. MORLEY. PATCHOGUE. N. Y. 

Hremndousmwns 

Operating and Selling Coin Controlled 

AMUSEMENT GAMES 

Get into the oqly Business 
tlist is Booming Today. Our 
Coin Controlled Amusement 
., , ^ ..,i<Lii.»4seM». fames (Legal Everywhere). 
yaK A ^aT^^""^'' — ^ *^^ g3£ i TT'^ S Quickly pile up enormous 
--1-^^=- i^^v - » cash earnings, often paying 

for tlii^iiiwlvoa in Iom tlian 
a weolc. No Merchandise to 
buy. Every PENNY and 
NICKEL is pure profit. You 
can start for as little as S15. 

1^ flB Many quicldy build chains 

W that net them several hun- 

■ dred dollars weekly. If you 

^^aM^H^Hi^^^^M^H^Miw^taM^^M are financially able to start 
with one machine it will pay you to get the facts and get them NOW. 
Wo manufacture, not one game but a complete line of the Best I'rofit 
Makers known and our prices are the lowest. Write for catalog and 
complete information. 

RICHWiNE « CO., 64 E. Uke St, Dept 16, CHICAGO, U. S. A. 





$1022 STARTS YOU IN BUSINESS 

Have a busy workshop of your own and earn extra money. Boice-Crane Machines will 
make a lot of things you can sell — ^furniture, toys, novelties, etc. 

Send lOe .t^S'or'*!! (^iJ*oS? partly pay, ^ . payment plan makes it 

maiiinx coal) for ian!<- 52 page cataios. ,||p , -, casy to pay bolaDce 83 you earn 

acribea complete lins of BoiccCrane circular saw: 
jointprn, lathea, band aaws, ahapcra, jik auw 
motora. 

TMno Arhvt Saw. Taht): ISH"il7", or 
tO"xnW. CuttlW. 



W.&J.BOICEp''^r,';)TOLEDO,OHIO 
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ADD TO YOUR INCOME 



WITH THE 
FAMOUS 
DIRECT 
■ DRIVEN 
THROnUNG 
GOVERNOR 



USED BY THE 
I.S.GOVERNMENT 




WITTE LOG & TREE SAWS 



Cuts down trees and saws them into blocks of any length. 
Fast — does the work of 10 men at l-20th of cost. Make money 
turning timber into cash. Make Ties, Cross Arms, Fire- 
wood — Ready Market. One man cuts 15 to 40 cords a day. 
Powerful All Fuel engine with Sure Fire Waterproof, 
Troubleproof Magneto. Starts easy in cold weather and runs 
other farm machinery. Also Portable and Buzr Saw Outfits. 

Only a few dollars down puts this money-saving 
money-makins: machine on your place and yoa 
can take nearly a year to pay balance on your 
own terms. 



NEARLY A 
YEAR TO PAY 



FREE 



I 



Write today for my Log Saw Book and 
Easy Payment Plan--No obllsatlon. 



210-X Carson St. 
PittsbUFKh, Pa. 



WITTE 

ENGINE WORKS 



674-COaklandAv 
Kansas City, Mo. 



] 



New Motor- Driven 
Woodworking Tools 

New 1932 line of "Delta" Qual- 
ity Tools includes improved mo- 
tor-driven Jointers, Band Saws, 
Circular Saws, Lathes, Drill 
Press. Moulding Cutters, Scroll 
Saws, and Boring, Routing, Mor- 
tising, Sanding Attachments — 
and complete line of accessories 
— all at new low price levels. 
Send TODAY for 
FREE illustrated 
48 -page Catalog, 
and full details of 
10-Day Trial Offer 
and Easy Payment Plans. You wi 
not be obligated in any way. 

Delta Manufacturing Co 

3775 North Holton Street Dept.A832 



FREE 

Catalog 




Milwaukee, WU. 



GUN f o*" Large or Small Game The FAMOUS 30-40 

Manufactured 
l.c Springfield Armory. None bettor A 
... rorite atnone 8p<irt«men. Macazine holds 5 cartridges, 
bolt action, all qualities of a high priced rifle. In fine 
used condition, workinc parts guaranteed for 1 year. Send 4 cents 
istamps for catalog of arms, ammunition, camping, athletic and military 
cr,od«. Satisfied c'i!<tomcre all ov.>r thf world. $9.75. 
STOKES KIRK, Oapt. P. M.-8, 1627 N. 10th Street. PHILADELPHIA, PA. 





16 MM. MOV IE CAMERA and PROJECTOR 
ONLY $7.50 FOR BOTH 

other BIO HARGAINS. Complete line of film with 
Kxchance Scr\ice. BIk FREE Catalogue — Wrlli Now. 
PARAMOUNT MFG. CO., Dept. G-51. Boston. Mass. 



MOST EASILY BUILT MODEL 
ON THE MARKET 

Simplified construction makes tins realiBlic 
l2-m. ropy of the fa«t Bincle-weater British 
S«ipwith fijchler the mont ei(«ilv built Acale 
model ff>\ri. A fitendy fly^r. Will riae from 
fTound by own power and fly 150 ft. or more. 
Civi*s more rfni F«tiFfi»rtif»n thRn exp**niiivc I 
rnodeln. Srt inrludps nliiminum propeMer, brniMi Rhuft , special rubber :notur, 
Btrparu lined disc wticels, lHtht->t urnt.il nr»«e block, rc»dy-eut struts, etc., with 
full biiildine nnd flvine dirprtion«. Nn toolg nf^dfd. Mailed in unbreakable 
confainfr, po-tpnid in T S , onlv SOc CanJid;» 'ISo. OrdT vhith ttnlav. 

THE MIDLAND MODEL WORKS, DepL S, Chill'icothe, Ohio 




SKYSCRAPERS OF THE FUTURE 

(Continued from page 118A) 

comparatively light metal frame because 
the load it must support will be reduced. 
For this reason there will be no need to 
go so deep for a foundation. The metal 
frame may not be steel. It may be an al- 
loy that is rustproof, and it may contain 
aluminum to lighten the weight. 

Its walls may be of enameled metal or 
similar material. Certainly they will not 
be more than three or four inches thick 
and they will be made at a factory and 
come ready to be attached to the frame. 
Two inches of insulation between outer 
and inner surfaces will afford as much 
protection as a masonry wall today. 

Interior walls may be of metal, plaster 
or composition material, with partitions 
so arranged as to be readily changeable, 
thus making rearrangement of rooms and 
offices easy. If plaster is used, it will come 
in sheets, pre-painted with a substance like 
that used as a finish on automobile bodies. 

There will be virtually no windows, all 
illumination originating from gaseous tub- 
ing or similar cold light in torcheres free- 
standing on the floor, and light fixtures 
attached to wall and ceilings may be rele- 
gated to the ash heap. Wiring will be con- 
tained in metal bases and troughs, so ar- 
ranged as to be easily accessible without 
tearing up metal flooring covered with 
cork or rubber. 

The heating plant will not only warm 
the building in winter and cool it in sum- 
mer, but there will be provision for wash- 
ing and humidifying the air. The acces- 
sories will be the most modern obtainable 
when the building is erected, and will be 
designed to last the life of the building 
without alteration or replacement. 

I feel that the occupants of such a struc- 
ture, whether it be of fifteen stories or a 
hundred and fifty, will live in more health- 
ful and comfortable surroundings than are 
possible in the most luxurious office build- 
ings today. For I know that what we are 
going to see in the next ten years in the 
building industry will make our heads 
swim. And nearly all of the development 
is coming from the scientist in his labora- 
tory, whose magic touch the building in- 
dustry is just beginning to feel. 



CPompeii, the Italian city destroyed by a 
volcano in 79 A. D., had a one-way street. 
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INVENTORS 



Patent Your Ideas 

This Free Book Shows How 

YOUR idea for a practical article or an improve- 
ment upon an old one should be patented NOW. 
Frequently many of the thousands of applications 
filed in the U. S. Patent Office each year are for the 
same or almost the same idea. In such a case, the 
burden of proof rests with the last application filed. 
Sometimes a delay of even a few days in filing the 
application means the total loss of the 
patent. Lose NO TIME. 

The entire time of my large and experi- 
enced organization is devoted exclusively 
to patent and trade-mark cases. We know 
the rules and requirements of the Patent 
Office. We understand the technicalities 
of Patent Law. We can proceed in the 
quickest and safest ways in preparing 
an application for a patent covering your 
idea. 

The book shown here contains valuable informa- 
tion that every inventor should know. It tells you 
just how to go about obtaining a patent for your 
idea. With the booklet I will send you my "Record 
of Invention" form on which you may sketch your 
idea and establish its date before a witness. If a 
dispute arises this will be valuable to you. Send 
the coupon TODAY ! You will receive the FREE 
book, the "Record of Invention" Form, and full 
information regarding costs. 

Strict Secrecy Preserved 

All communications, sketches, etc., are held in 
strictest confidence and protected by steel files. 
Your idea will be in trustworthy hands. I have 
the highest references. It is probable that I can 
help you. Send the Coupon AT ONCE. 

Personal Service 

Your case will be handled by a specialist selected 
for knowledge and experience in certain lines of 
inventions. His personal attention will be given to 
your idea. 






ALSO FREE 



"Record of Invention" Blank: On 

request I will send you FKEE a 
copy of my "Reoor<l of Invention" 
blank. On this blank you can 
sketch and describe your 
Invention and have it nit- 
nes.sed in such manner that 
it may be of value to you 
as evidence. Send coupon 
now and receive tliis 
form toEether with my 
free book. 




CLARENCE A. O'BRIEN 

REGISTERED PA.TENT ATTORBfElC 




Above is a view of our drafting and speciflcatloo rooms. 
These important departments are made up of men of demon- 
strated skill and aptitude for the particular phases of patent 
and tradd-mark procedure to which they give their attention. 



Clarence A. 0*Brlen 
Registered Patent Attorney 
70X Adams Building, Wasblngton, D. C. 

Please send me your Free Book, "How to Obtain a 
Patent," and your "Record of Invention" form, without any 
cost or obligation on my part. 



NAME 



ADDRESS 



(Important: Write or print name plainly.) 



I 
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PATENTS 

[PROTECT YOUR IDEAS 

Write today for FREE BOOKLET, HOW TO 
OBTAIN A PATENT and RECORD OF IN- 
VENTION — or send Drawlnft or Model of 
your Invention for Examination. 

Promptness Assured with Best Results 

MILLER & MILLER 

REGISTERED PATENT ATTORNEYS 

Former Members Examining Corps U. S. Patent Office 

Dept. A-1006 Woolworth BIdg. New York 
SOO Earle Building Washington, D. C. 




TO THE MAN WITH AN IDEA 

Prelimlnmry advice gladly farnlahed without charire. Booklet of 
Information and form for disclosinff Idea free on request. 

IRVING L. MeCATHRAN, Patent Lawyer 

Formerly with and ■uecsuer to RICHARD B. OWeN 
7SO Inlarnational BIdg. WashinKton, D. C. 

41-E Park Row New York CKy 



iTRADE-MARKS 



PATENTS— TRADE-MARKS 

Terms reasonable. Personal attention. 

Send model or drawing for FREE advice. 

Book "HOW TO GET YOUR PATENT" sent on request. 

L. F.RANDOLPH, formerly RANDOLPH & CO. 

Registered Patent Lawyer 
303 Victor Building WASHINGTON, D. C. 



PATENTS— TRADE MARKS 

AH cases submitted given personal 
attention by members of the firm. 
Information and Booklet Free 

LANCASTER^ALLWINE&ROMIVIEL 

Patent Law Offices 
nS-lSth St. N. W. Suite 412 Washington, D. C. 



INVENTORS 



wiio derive largest profits 
know and heed certain 
simple but vital facts be- 
fore applying for Patents. 
Our book Pa'ent-Sense gives those facts; sent free. Write 
UCEY & UCEY. 635 F Streel N. W., Depl. 5. Washinglog. D. C. EsUb. 1869. 

Trade-Marks— Copyrights deleft M*' an^xLl 

Registration protects many varied subjects. Investigate! Infor- 
mation folder — FREE. Fixed low prices. Please send description. 
Associ'ite Attorneys iv: WnshirtQlon, D. C., and Ottawa, Canada 
WADE SERVICE CO.. 2274-N Brooklyn Stat on, CLEVELANO, OHIO 

BOW 

THIS GARTER ( PatM) 

Makes Trousers Hang Straight 
// Legs Bend In or Out 
Free Booklet — Plain Sealed Envelope 

The T. Garter Co., Dept. e 

South Bend, Inil. 

No Joke To Be Deaf 

— EVERY DEAF PERSON KNOWS THAT 

George P. Way made himself hear, after being deaf for 
25 years, with Artificial Ear Drums 
—his own invention. He wore them 
day and niglit. They ?toppe<l head 
noHes and rlneinc ears. They are 
Invlslhleand perfectly comfortable. 
No one sees ttiem. Write for his 
true story. "How I Got Deaf and 
Made Myself Hear." Also book- 
let on Deafness. Address 

Qeerge P. Way, Inc.. 729 Ilofmsnn Buildinx. Detroit. Mioliitxn 





liter ueing ueai lor 

.4 rtiflcial 
Ear Drum 
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SIX MILES PER MINUTE 

(Continued from page 181) 

delivered at 4,000 revolutions per minute, 
and with this engine speed, the car will do 
360 miles an hour. 

It is neither the desire for a "comeback" 
nor the craving for glory that prompts me 
to try to bring the record back to America 
with an American driver and an American 
car. 

I am not trying to comeback. I have 
never been away. It is a straight business 
proposition with me, made more interest- 
ing, perhaps, because of the patriotic as- 
pects. 

Physical condition counts for a whole 
lot in speedway racing, but not for so 
much in breaking straightaway records 
such as I expect to do at Daytona Beach. 

I'm as smart as I was twenty years ago, 
and it takes intelligence to beat those 
Daytona beach sands. If you check up, 
you'll find that it is the youngsters who 
find success on the speedways, but veter- 
ans have broken the Daytona records. 
That business is for us older men. We're 
smart enough to have everything just 
right before we try roaring down those 
sands at 250 or 300 miles an hour. 

I have thirty-eight years of racing ex- 
perience behind me. After racing with bi- 
cycles from 1894 to 1902, in that year I 
wound up in Salt Lake City with a motor- 
cycle imported from London. It had made 
forty miles an hour on the indoor track in 
the Crystal palace. 

Everybody used low-test gasoline in 
those days. I did things with that old 
motorcycle. I bought some high-test gas 
first of all. Then I raised the compression 
of the engine by taking off the cylinder 
head and filing down the top of the cylin- 
der. I tried it out, and it went like blazes. 

All our races were held at night, but my 
practicing was done in the daytime. I 
soon discovered that the bus didn't have 
the same power and speed in the cold 
night air, so I piped the hot exhaust 
around the carburetor. That crude scheme 
was the birth of modern hot-spot and 
dow-n-draft carburetors. 

Then I got a telegram from Tom Coop- 
er saying he had joined with Henry Ford 
in the building of two racing cars w-ith 
four great big cylinders, and wanting me 
to drive one of them. 



(Continued to page 124A) 
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I^elays MayBe Costty^ 
Your Idea Now 



Little Ideas May Have Big Commercial Possibilities 




-^VAIUABIE RECORD 
OF INVENTION BLANK 




Mail the coupon today, and in addi- 
tion to the free book, we'll send you 
without charge a Kecord of Invention 
Blank. This form, when properly filled 
out may be of value to you as evidence 
should occasion require it. There is 
no charge or obligation for this service. 
Mail the coupon NOW. 




Don^t Lose Time— Send for Big Free Book 

ACT AT ONCE — and protect your idea. Remember, to pret the benefits of 
your invention, you not only have to invent it — you have to PATEINT it. 
Many men spend years perfecting an invention, only to find that someone 
else thinking along the same lines has already received a patent on the 
idea. When we think of all such cases that have come under our personal 
observation, we cannot urge too strongly that you take steps to protect 
your idea IMMEDIATELY. Delays of only a few days may be vitally im- 
portant to you. Do not lose all the benefits of your hard work in plan- 
ning and perfecting your invention. 

Mail the Coupon £or FREE Book To«lay 

It Is of tremendous Importance tliat you llle your application for a patent at once. Our 
free book tells you how to proceed, what you need to know about patentti In Keneral and 
gives you an estimate of our reasonable fees. We also send you a "Itecord of Invention" 
blank free. Take the first step toward getting your patent now. Mall the coupon at 
once. If you send along a sketch and description of your Invention, we will promptly 
write you what. In our opinion, ought to be done in order to protect It, and for which 
service there will be no charge. 

Highest References— Strictest Secrecy 
33 Years of Proven Service 

The members of the firm of Victor J. Evan.s & Co. are registered Patent Attorneys. 
Our leKal and technical forces include lawyers, registered patent attorneys, patent drafts- 
men and searchers. Our Patent office and Fe<leral Court practice l.s confined to patents 
ai.d trademarks. We specialize In these two subjects to the exclusion of all others. In 
our 33 years of patent practice, we have successfully served thousands of Inventors to 
whom we can refer. It Is a distinct advantage to an Inventor to employ an attorney 
located in Washington as the V. 8. Patent Office has no branches. 

Here's How We Operate 

As soon as the description of your invention comes into our office 
it Is ImnifHliately put in charge of an attorney, who Is particu- 
larly familiar with the kind of Invention you have perfected. 
Under his close personal supervision, patent searcners and 
skilled draftsmen work. He personally sees your ca.se through 
to its conclusion. In short, you have the advantage of 
highly skilled and experienced service. 

Here's What the Coupon Brings 
Mail It Now 

^^alI the coupon today and take the first step toward pro- 
tecting your Idea. You will receive the FKIJK Hook, a 
I-KEE Record of Invention H lank, and Information on our 
fees. \(,u create no obligation by mailing this coupon. 
Our service Is complete, our fees rea.sonable, and our terms 
ccnvcnlent. Uon't waste priceless time; mall the 
coupon NOW. 



VICTOR J. EVANS & CO. 

EstahUshed 139 B 
REGISTERED PATENT ATTORNEYS 



MAIN OFFICE, frOOH Victor Building, Washington, D. C. 

i^' BRANCH OFFICES: 1640 H Conway Building, Chicago; 233 H 

;(| Broadway, New York; 828 H Fidelity Philadelphia Trust Building, 

Philadelphia; 514 H Empire Building, PIttsburfth; 1010 II Ilobart 
I Building, San Francisco. 

I Please send me your free book, "How to Obtain a Patent," and your 
I "Record of Invention Blank." 

\ Name „..„.-.. — 

jl 

I Street and No 

^City State - 

TT/ien wrxthuj to advertisers please mention Popular Mechanics 
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Outdoor FUN 



This book suggests dozens 
of outdoor projects for lionie 
craftsmen to enjoy making 
and using. It lists 450 
things to build and where 
to get plans. Boats, rabins, 
camp and water-sports 
equipment, things for porch, 
lawn, garden and home; 
fences, play devices, etc. — a 
gold mine of ideas! And 
more! It's a complete 
home-shop handbook. Has 
40 pages, 6x9". Send 10c to 

EC. ATKINS & COMPANY 

426 S. Illinois Street 
INDIANAPOLIS - IND. 



PORTABLE 



No more loose belts. Quickly applied 
to any fractional horse power electric 
Ik^^^T^^B motor. Belt tension changed instantly with- 
I VX1» out bolts or screws. Particularly adapted for 
Q A CP Small or Home Workshop Motors. Docs away 
wiih Imc shafts, hang- 



ers, step pulleys, and loose belts. 
Send for folder. Patent applied for. 



Price 

Satisfaction Guara.'teed 



$1.00 ^pV.V 




The OTTO KONIGSLOW MFG. CO. 
3S10 Parkins Ave. Cleveland, O. 

ESTABLISHED 1S7d 



Alts makeri ol >DDA- 

TOOL Woodvo hint 
Tools. Send lor (oldBr. 



ANY PHOTO ENLARGED 



470 



Size 8x10 Inches or imaller If de 
sired. Same price for f' II lencth or 
bust form, gro ips. laiifl.scapes. pet 
animals, et-.. or enlargements of any 
part ofgro ip pict.ire. Safe return of 
orlt!lnal photo guaranteed. 

SEND NO IVIONEY-^"^'^"^''''!''^"^'' 

^tni* rtSf ITIVnCI snapsliolfanyslze) 
and within a week you will re elve your beautirul 

life-like enUreempnt. r"arantMd fadelpit^. Pay postman 47c 
plus Dontace — or ■'■nd 49c with ordtT mid we pay poalase. Bte 
16x20-lnch •nl«rsain*nl sent C. (>. D. 7Sc pitta pontnge or send 



80c 
now. 



id we p:iy postage. Tnlte advantage of tdis aniasinj offer 
Send your pliotoa today. Specify site wanted. 




STANDARD ART STUDIOS, gpsw. L«li« St., Dmvt. 362-K. Clilc»«o. 

30 Days' Trial 

On all Head bicycles. New RANGER models now ready 
for delivery direct to rider. Man/ recent improvemeota. 
Attonishing new prices and terms. 

AttC bnya a (rentiine Mead bic7cle. Ransrers cost 
— * • few dollars more, 
^■ag ^nmt lamps. hornB, wheel*. partn. equipment, and rc- 
Aires poirsatbalf usualprice. Estabfished39years. 

PKVli%&IIEPIW112€HICafiO fr«e catalog 





(let this dandy catalog ol t rtjc-.irftle models of 
Flving Clotid, \ ikine, Blue Noj*e, TRl!y-iio Coacli 
deluxe fittings. Send 15c (in coin) (or ytiur copv. 

POY HAWCOCK. 323 Douglas Aie . Portjmoulh.Virtlnla 





Same Quality String OufrtT^ ^ 1 — 

As in Expensive Racquets Complete with Directions. 

Easy to rostrlns ra -quets— better than new. Saves real money. 
Send for this professional outfit today. Good profits made re- 
strlnglnR other players' ra- qiiets. 37 ft. string. Colora Purple, 

Green, Red or White. Money back Kunrnntee, 




MAKE I 
MONEY T 
TOO ■ 



Send cherit or Money Order JJ.65 whlrh Includoa 
Pctat&se and Ins. Sent C. O.D., if desired. 

Pro Tennis String Co., Dept. R, Harmon, N. T. 



SIX MILES PER MINUTE 

(Continued from page 122A) 

When I landed in Detroit, I found the 
cars about half finished. Cooper put me 
to finishing them. I was far from a skilled 
mechanic, but I was a good backyard 
sledgehammer mechanic, so we finally fin- 
ished the "999." 

I'll never forget the day of my first race 
in the old Ford "999." It was at the Grosse 
Pointe track near Detroit. I'd never driv- 
en an automobile in my life and had only 
ridden in one twice. The motor let out a 
roar that deafened me. About noon, Henry 
Ford and Tom Cooper came out and put 
it to a trial. 

They picked me to drive in the race. 
Alexander Winton was there with his 
Winton racer. So was Charlie Shanks in 
another Winton and Harry Harkness in a 
Mercedes. There were also a White steam- 
er, a Geneva steamer and a Maxwell. 

Winton had been getting a lot of glory 
and was setting records right and left. 
Just before the race, Billy Metzger, later 
of the E. M. F. company and recently with 
Cadillac, offered me $250 if I'd beat Alex- 
ander Winton. Everybody there was more 
experienced than I, especially Winton. 
But I had my eye on that $250. 

Henry Ford came up just before the 
race started. "Don't be a fool, Barney," 
he said, "you can't win and you may T)e 
killed." 

"Don't worry about me," I answered. 
"I may not win in this chariot, but if I 
don't they'll say I was going places when 
she took me through the fence. 

And I did go. I didn't dare look around. 
I didn't shut off on the turns. I was half 
a mile ahead at the finish. 

And that's the way I'm going at Day- 
tona Beach next winter in my 3,000-horse- 
power Miller special. 

If I don't break Sir Malcolm's record, 
they'll say afterward I was going good 
when I crashed. 

/O/ef^ — 

MOVIE PROGRAM 

HAS TRANSLUCENT BASE 

Movie programs that can be read in a 
darkened auditorium now are being pro- 
duced. They are printed on a translucent 
base and to read one, it is only necessary 
to hold it up so that the light of the stage 
or screen is behind it. 



I SEEN W DARK 
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STOP GASOLINE THEFT! 

*«'S?t!'" 5100 wfek 



Dcacribfd on pagc967in June Pop. Mechanict 
Just show any car owner how to 
foil Eas tank tappers and the 
sale is made. 

Automatic Gas-Lok 

New, necessary invention. Milliuni 
of (altons of easuline are syphoned out 
of t«nka in private and public saratcea, 
pArkins places, at curba, ete. 1 iioiisanda of 
caps are lost. too. This amasins cap 
positively prevents such losses. It aiay§ 
locked. Beautifully finished. Fits all cars. 
Sells for only $1.05 with two keys. Bit dis- 
count to aeentfl. iVrUe today. 




AUTOMATIC OAS-LOK MFQ.CO^a E.VanBiiren,Oept27,ChiMgo,m. 




Can't Let Go! 



ONLY 



Made of steel ; can't rattle, wear or detach. 
Simple to install; easy to hitch or unhltob 
In any posltl in. Order one with money 
back guarantee. Wrile for circulars on H. B. line of 

Tnailers. Tongues & Parts 
HAMMERBLOWTOOLCO..€06ThlndSt..Wausau.Wis. 



^3 



POSTPAID 




CRIME 
DETECTION 

SKBIISEKnCE 

HNGEU 
FUNIS 



SECRET SERVICE BOqk 





For 30 Days RoAdlnR 
No Money Down— Actual Crime Cases— 
If You Art QuirkJ^Wt^ will Bend ynu thin stirring 
book on Crime Detection, Secret t^t-rvice and Iden- 
tification Work for 30 days free rtNiding. Stfnd no 
money. If you decide to kp#>p it, then send only 
If not. return it. WllTTK TODAY. Not 
sent to boys under 17 years of age. 



CookcBook DepLC-935 1 920 Snnnyside Ave, Chicago 



Catch Fish! ^ 




EeU. Mink. Mnskrata with 
O'lr new foUlInc ealvanized 
STEEL WIRE TRAP. Write foT our FREE TRAP OFFER and Bargain 
Catalos $1 Box of our famous Fish n;iit FREE to introduce oirr trape. 
WALTON SUPPLY CO.. 3502 JUNIATA AVE.. ST. LOUIS. IWO. 

NIFTY POCKET 

CIGARETTE ROLLER 

One-third sUe Cisarettc packiiKe. Makes 
perfei tly rolled cigarette. Fast seller at 
25 to 50c. Sample. 20c. Dozen. $1.60. 
CRUVER MFG. CO., 2460 Jack«on. Dept. E-8 Chlcaao 





A FOOT CORRECTIONIST 



LEARN 
TO BE 

New ITofesslon I'ays HKl MONEY. 
N'ot medical. Practical home training, 
a-jreemeiit. FHICIC H( jOK. 
ROSS LABORATORY, 414 Delta BIdg. 



Easily learned In 9 weeks. 
E^y Terms. ,Money-back 



Lot Angeles, Calif. 



NICKEL PLATE YOUR AUTO 

I FAUCETS, HARDWARE without removing parts. Our outfit I 

connects to your battery, no tank Is used. $3.00 prepaid. I 

Write for free particulars. I 

GUNIWETAL CO., Ave. T., DECATUR, ILL. | 



BARGAINS! cVlnder&Polu'lier.'only $6a95 
Pressure Type Spray Gun, $20 value, $5.95 
Write for folder. 

NAT. EL. TOOL CO., m W. Lake, Dept. 108, Chicago 



Be Your Own Fixer 

AND SAVE THE REPAIR MONEY 



WITH Smooth-On No. 1 you can make the fol- 
lowing repairs quickly, easily and well: Stop 
leaks in steam, water, gas, oil or stove pipes, mend 
cracks, breaks or leaks in furnaces and boilers, 
radiators, tanks, sinks, pots, pails, make loose 
handles tight on umbrellas, knives, 
hammers, brushes, drawers, etc., 
tighten loose screws, hooks, locks, 
door knobs, etc. 

On the automobile: Make cracked 
water jackets good as new, stop 
leaks in radiators, hose connec- 
tions, gas tanks and gas, oil and 
exhaust lines, make a fume-proof 
joint between exhaust pipe and 
tonneau heater, tighten loose 
headlight posts, keep grease cups, 
hub caps and nuts from loosening 
and falling off, etc. 
To get perfect results, follow in- 
structions in free booklet. 



Home Auto 
Repairs 




WITH 

SMOOTH-ON 



Write for 

FREE BOOK. 




Get Smooth-On No. 1 in 7-oz.. l ib. 
or 5-lb. tins at any hardware store 
or, if necessary, direct from us. 



SMOOTH-ON MFG. CO. 
574 Communipaw Ave. 
Jersey City, N. J. 



Dept. 37, 



^aitwM SMOOTH-ON 



AUTO 



NOW a real Auto Uadlo at :i >-;uie price 
RCA. Lie. Tubes— new powerful type — 
Covers band ITS-o.^O meters. Gets Police 
Calls — Range lOO-lOOO miles— Sm.all size 
5x7x7'. ACCE.SSORIES INCLUDE: 
Dynamic Speaker— .Steering Column Control 
—Flexible atuift -5 Tubes— Shielded Connect- 
ing Cables— Spark Suppressors and Antenna 

K(|Uipinerit— KVEItYTIilNti except "R" 

hmtoni!., cheaply obtained locally. SIMPLE n ^ i 

DIRECTIONS, quiclc iiutallation. Send $2.00 deposit, balance $14.95 C.0J3. plui 
postase. Specify numlier of cylinders. 

MY OWN RADIO, Inc., Dept 108, 1800 Grace St., Chicago, III. 



COMPLETE 



DEPENDABLE POWER— Lower Prices! 



Co«U 3c omr SHAW 

hour to run plows 




DU-ALL GARDEN TRACTOR 

•(•eds. harvests, run- 



(8100 



macjilnery. etc. Shaw Tractor Equipment 

makra powerful tractor of old K' ril.fnt-v- 
r«tlt't or othpf old ;.iif'.. Writ 
for FREE literature, Ri^dur 
I*rirM t 

timPB. 10- DAY 
TRIAL OFFER 
— on cither or 
both mariiinenl 
SHAW MFG. CO. 

Oopt. PM 8 
Galaiburg. Kanaas 



DoM all farm work 
Caay to attach 



Shaw 
Tractor 
Equipmenl 






TAIK THRU VOJtR 
1/ 



FUN GALonr/ 

N EFUCIENT MIKE ^ ^ ^ ? 
■ITH fULL m^TKUCTiOK.': ^^(XIVKTCn «A//r~~<i.<(l 



PROFITS $160 to $300 Monthly -WITHOUT INVESTMENT 



Jl> AUTOMATIC 
AIRSERVICE 




Rrines bitter buai- 

ntYfi to yoit without 
iiiV'^stniciit Belt- 
lew* . spitce nvinc, 
a|w<yf ready. $12 
.\r..iitMy 




ARC WELDER 



Profits WOO 
monthly witii 
inirnew'SIM- 
PLI FI E D" 
Welder. Elec- 
tric, belled, 
cm engine 
drive. 



$400 

— UB- 



n 8-HOUR BATTERY 
CHARGING 

Put yourf»hoD above 
con)p*'titinn. ll.ilvf* 
electric bills. I>>u- 
bI«-M i>rofiln. Only 
$10 Monthly. 





20 MINUTE 
Car Washer 

Bis profits waafa- 
inc cars — savea 
2. 3 time, doea 
better job.Sav* 
inca pay for 
it. O n I y $ 1 7 
Monihly 



Tear out and mail 
t h in ad. Check 
items of inlerest— 
nu ublieutiun. 

HOBART 
BROTHERS 

Bra M-82, TroT. Ohio 



58i?I5»Oxilv$l6 Monthly -30 Days Trial to Prove it « oBttS^TioK 



Cr- 
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FOR, 



IXhia old reliable com 
llirst choice with thouse 
I motorists who demand 
^eat quality at lowest 
^ Actual teats on routfhcst 

Erove that standard brand tirea rt 
y the Bcientific Midland process di 
50to605£ more service. Orderto day, savemon 



12 Month Written Cumntu Bond nlilo«ow''o 



BALLOON TIRES 
Size Rim Tires Tubes 

Z9x4.40-21V$2.3O$0.96 



29x4.60-20' 
80X1.60-21* 
2<lx4.75-19' 
29X4.76-20* 
29X6.00-19" 
80x6.00-20' 
28x6.25-18" 
29x6.26-19' 
80x6.25-'.0' 
81xS.25-!>r 
28xB.£0-18" 
29x6.60-m' 
S0X6.00-18' 
81x6.00-19* 
32x6.00-20* 
83x6.00-21' 



2.40 
2.4S 
2.4S 
2. SO 
2.9S 
2.95 
2.95 
2.95 
2.95 
3.10 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 



96 
.95 
I.OO 
1.00 
1.20 
1.20 
1.26 
1.26 
1.26 
1.25 
1.80 
1.30 

i.ao 

1.30 
1.35 



Reg. CORD Tires 
Size Tires Tubes 
80x3 $2.20 10.80 
80x3H 2.25 .85 
81x4 2.95 .96 
82x4 2.95 .96 
83x4 2.9S .96 
82x4K 3.20 1.35 
83x4H 3.20 1.35 
S4x4H 3.45 
80x5 3.60 
83x6 3.60 
All Other Sizes 

ALLTUBES NEW 
GUARANTEED 



Order 2 Tires 
1.36 Get Guaranteed, 



32x6.50-20" 3.50 1.66 Tube FREE 

SendSl.OODeposltwith each tire ordered. 
Balance CCD. If you Bend caah in full de* 
duct 5 % .You are iruamnteed a year's sarr- 
Ico or replacemeoC at ^ price. 

MIDLAND TIRE & RUBBER CO., Dept. 1465 
lOOO-lOWest Sixty-Third Street. Chicago, Illinois 




AGENTS! 



SELLS LIKE 
WILD FIRE 



Fn.L fftUBvOiB *iy>4 
VATGft UfXDi fiNOOGM 
TO CHAN «0 WINDOWS 



VATIB titoi 
n*llu »tiT TO 

VlHOOV »AMC 




SOJCEGCC DRlCV 

CLEANS. POLiSMCs vm- 



R(MOvf CAP ANO 
•NSCRT tROOM MANOU 



$380 monthly selling 10 Improved patented Carter Window 
Washore daily. Cleans, dries, polishes. Elirninares all nixiss. 
Good Ilousekeeplnj? approval. Ilestricted territory. Writefoday. 
CARTER PRODUCTS CORPORATION 998 Front Ave., CleTeland, 0. 



/j\ Build This IDEAL Designed 

'SUPERMARINE 

The S.6.B., 408m.p.h. record 
holder. IDEAL Construc- 
tion kit with everytlilng re- 
Quired to complete the Model 

$1.10 

Send for yours now! Postpaid. 

Nn CalalOK Partt, Modtlt, 5c pp. 
AEROPLANE &SUPPLY CO. 

W»«t 1»th St.. New York, W. V. 

BUILD YOUR OWN 

AUTOMATIC ELECTRIC REFRIGERATOR 

Why pay $200.00 and upwards? Use. 
your present lie-box. We. supply ' 
Darts. Can be built foronly $34.50. 
Easily made. No special tools 
I ne' essary. Operating cost, qual- 
ity and size of machine same as 
well known makes. Complete 

blue-printa and inpfriictioni — Sl.OO. 

Cirnttnr "/J" on rrfjucn. 







B. » L. ENGINEERING CO., 706 B«r«»B Ay.. Jeraey City. N. J. 

Hi Do Your PRINTING 

Cards, stationery, circulars, tags, labels, advertising, etc 
Save money. Print for olhors, big profits; ci.'iy rules sent. 
Will do popular Raised Printing like Enuraving. Junior 
Press, SS.eO. Job Presses $11 up. Power ?I49. Write for 
freecatalog. THE KELSEY. CO., Y-37, Merlden, Conn. 

FOLLOW THIS MAN 

Secret Service Operator No. 38 ia on the job ! 
Running down dangerous Counterfeit Ganff . Tell* 
tale finger prints in murdered girl's room. 
m~»„ ^ _ The Confidential Report 
Operofor No. 38 mad* 
• * to hit ehi^f. Write for it. 

$3000 a yaar and up 
YOU can become a Finser Print Operator at liome. 
in your npuro time, at emrillcost. Write (or con* 
fidential full report and det.iila. Literature will 
NOT be aent to boys under 17 years of ace. 
INSTITUTK OF APPLIED SCIENCE 
1920 Sunnyalda Av«. 
D»pt. C-935 Chleaio . Jil. 




RIDING ON LAZY AIR 

(Continued from page 213) 

"The big fellow has airwheels," remarks 
the test driver in explanation. 

From the shops, a tractor waddles forth. 
It wears giant tires — all tire and no wheel. 
Like a tug going to the aid of a liner, it 
approaches the mail plane, hooks on and 
in a very businesslike manner hauls it to 
the concrete apron. 

The little object lesson complete, you 
drive on to a secluded spot where a num- 
ber of tests are in progress. Your driver 
confers with another tester, then an- 
nounces : "Now you can see some com- 
parati-ve demonstrations. First we'll take 
the bumps." 

The other test driver hops into a road- 
ster, swings around and starts back up a 
lane terminating in the most villainous 
set of bumps any automobile ever was 
called upon to cross. A man is paid to 
keep them in bad condition — and he earns 
his money. Gathering speed, the roadster 
approaches. With a crash, it strikes the 
first obstruction, leaps into the air and 
dives into the second, pitching and buck- 
ing like a rodeo "outlaw." Alternately 
pounding on the axles and leaving the 
ground, the car continues its back-break- 
ing antics to the end of the series of ridges. 

Your driver starts over the same route, 
but you decide that you will be perfectly 
content to view the proceedings from the 
sidelines. Alone, he starts over the same 
course, hitting the bumps at even higher 
speed than his predecessor. But, instead 
of bucking and pitching, the car rides the 
"rough stuff" easily, with only a gentle 
wavy motion to indicate what those tires 
are absorbing. 

Then there's the skid test on a turn of 
wet asphalt. The conventionally tired car 
tries the turn, goes into a skid, and only 
expert handling saves it from leaving the 
road. The fatter tires make that same 
turn fifteen miles per hour faster, without 
yielding an inch. 

More road contact, more gripping sur- 
face, is the simple explanation. 

The same is true in the braking tests. 
More road contact demonstrates quicker, 
surer braking on all types of road surface. 

"But what about blowouts on a tire that 
size?" you ask; "it would throw you in 
the ditch sure." 

(Continued to page 128A) 
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Automatic Oil Heai 



Do &yi&y forever with the drudgery of wood and coal. 
The most simple and economical invention on the 
market is now giving perfect satisfaction to enthusi- 
astic users everywhere. This new invention is a new 



tyi>e of oil burner that takes the place of wood or 
coal and automatically and silently changes cheap 
oil into one of the quickest and hottest fires 
known. 



Made for Every Type of 
Stove and Furnace 

International Oil Burners fit into every type of heat^ 
ing stove, cooking stove and furnace. They can be 
installed in a very short time by anyone. Nothing 
complicated. Approved by the National Board of 
Fire Underwriters. Over 150,000 have been sold. 

Guaranteed for 10 Years 



DEALERS WANTED 

Our free burner offer starts you in 
business. The demand is enor- 
mous. If 8500.00 or more a 
month interests you, write or wire 
at once for protected territory 
offer. 



30 DAY TRIAL 
OFFER 

Sold under absolute 
money-back ftuarantec. 
Act quickly and get our 
special low introductory 
price. Write at once for 
free booklet and free 
burner offer. 



Burns 96% Air and 4% Cheap Oil 

International Burners are very economical. They 
use a low grade of cheap oil. Start instantly with a 
match. No smoke, soot or odor. Cost less than 
coal. Give all the heat you want when you want it. 

Costs Only a Few Dollars 

Will heat just as well as burners costing four or five 
hundred dollars, yet are very low priced. Try one in 
your own home at our risk. Mail the coupon below 
for complete details. 



|— — — — — — — ClipThisGoupon— — — — — — - 

International Oil Heating Co., 
3800-10 Park Ave.. Dept. 501-A, St. Louis. Mo. 

Send your free booklet and free details on home heating for 
stove furnace Also free burner offer. 



INTERNATIONAL OIL HEATING CO. 

3800-10 Park Ave., Dept. 501-A, St. Louis, Mo. 



Date. . 
Name . 



I 



Address 

City and State 

□ Check If Interested In making money as an International 
representative with protcctcfl territory. 



FREE "VJrfi" RUPTURE 

A remedial factor in system - Stuart's Plapao-Pads 

— that has proven amazingly effective. Paten ta- 
bly different from trusses. No straps, buckles or 
springs attached. Easy to apply — inexpensive. 
Plapao Co., b6 Stuart Building, St. Louis, Mo., 
is sending FREE Plapao to all who write now. 



w«T°To STOP TOBACCO? 




Banish the craving for tobacco as 
thousand.shave. Make yourself free 
and happy with Tobacco Hedoerner. 
Not a substitute, not habit forming, 
write for free booklet telling of In- 
jurious effect of tobacco and depend- 
able, easy way to rellevethe 
craving many men have. I pp££| 

Newell Pharnuicai Co. IpAAirl 
Oept 900 St. Louis, Mo. [BUVnj 



FREE 



Get B B Magic at once. A wonder- I 
lul shooter's digest— tells how to hold, 
aim and handle rifles; become a crark 
shot. The principle of compressed air action that made 
the Benjamin Single Shot world famous has been applied 
to 25 shot automatic firing. Learn all about both rifles. 

SEND iVOtV/ JiKSSSSBSBeBSSfifc' 



BB 

MAGIC 




Banlamin Sup«r Sincl* Shot now SS.OO 
postpaid. Banjamin Automatic 25 Shot 
S9.00 poalvald. WRITE for aicluaiva 
■Cancy dataila. 

BENJAMIN AIR RIFLE CO. 
649 N. Broadway St. Louis, Mo. 



others are making $50 to 
$100 weekly in spare time 
— why notyou? Why worry about 
theuncertaintiesof a job? This free 
book shows you bow you can be 
your own boes. 
PROSPERITY PUBLISHERS. Inc. 
695 East 219th SIraet NEW YORK 



|k I Booklet Free Highest References 

J(A I !■ R| I Promptness Assured Best Results 

■ ' • * ™" ' ^ ■ Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers and 
Bank-Recommended Attorneys, published by Rand-McNally fit Co., Chicago, 111.; The 
Baggott Ss Ryall Directory of Guaranteed Attorneys, published by Legal Directory Corporation , 
Boston. Mass.; Flugel's Law List, published by Legal Directory Publishing Co., St. Louis, Mo.; Amer- 
ican Lawyers Annual, published in Cleveland, Ohio; Bankers Service Legal Directory, published by 
Bankers Service Co., Boston. Mass.; Eyre's Law List, 9 Park Place. New York City; Walters Legal 
Directory, Omaha, Nebraska, and the National Directory of Attorneys, Baltimore, Maryland. 

WATSON E.COLEMAN, iiiVcuTw^^ "/J" 

REGISTERED PATENT LAWYER WAdnlNljl I UNy tJ- X^m 



When writing to advertisers please mention Popular Mechanics 
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ELECTRIC 
LIGHTS 

ANYWHERE 



COMPLETE ELECTRIC I 
LIGHT PLANT 



$99 



for jroiir Country Home, Canp, 

Collate, or wbercfer electricity is aecM. 

110 or 32 volt LIGHTING PLANTS as low as $99.00. Com' 
plete wiring for ten lights, including bulbs, $12. Also other sises. 

Alternating Current Models 

A. C. LITE PLANTS up to 10 K. W. bring 
the same current as supplied by power com- 
panies. Operate all standard appliances, 
RADIO. As easy to install as an 
outboard motor. 

Write for Polder — If you will 
describe the place where you need 
electricity, we can send complete 
details and proposal free. Terms 
can be arranged. 

D. W. ONAN & SONS 

1 liiiyMl.-f .11 Ave..Miiineapull.s. .Miim. 





NEW AUTOCRAT JR. $1 195 

NEW TRIPLE SCREEN * ^.T" 

GRID PENTODE TUBES J™t PAY 
1933 MODEL POSTAGE 

Built-up Kit, 110 Volt. A.C. 100 to 7S0 milea wilhuut 
aerial. Siie 12H" I 7H" X DH"— wsithi 121b. E«.iily 
auenibU'd — Full instruction.. 4 R.C.A. (Lic'dl Tub<-«. 
llBiid-nihbcd tiolid wntuut cabinet. Full viiiion dial. 
Djniiniic StHvik.r, ci<. COMPLETE WITH ALt 
PARTS — EVERYTHINO. S.'nd i2 Dcpoiut. Bal. 
t9 95, CO.O. Completely aajembled, S13.95. Order 
todity. 

AUTOCRAT RADIO CO., Dept. P.8 

3855 N. Hamilton Ave. Chicago. III. 




SPEED UP THAT FORD 

—UP TO 8 MORE MILES PER HOUR 

The new M. & S. Hl-Speed Distributor Cam la 
gi'arauteed toglveany Model A Ford uptoSMore 
Miles per Hour— 20% Fa.ster Getaway— More 
Snap and ZIpI Designed by speed enKtneers on 
rai Ing principles. Puts wings on yomlcar. Install 
yourself In 2 minutes. Endorsed by 100.000 Ford 
owners. Only $1.50 postpaid. 

MARTIN & STONER COMPANY 

D*R|. P 2326 •. Michigan Am. CHICAGO. ILL. 



BURN YOUR name: ON TOOL 



Wim THE — ^ Mi 

ARKOORAF 

PROTECT YOUR TOOLS FROM THEFT 

Writ* with etectricitr ^ny name or deaiirn on tha 
h*r<l«8C and HnenC IooIb and inHtrumenta. or any 
metal, like wiitlnir on t'^per with pen or pencil. 
Compl«t« Outfit S3.SO^ Prepaid Anrwhen 
Intareatinff (lluatrated circular fraa. Writ* 
taday. Aganta wantad. 
ASKOGRAF PEN CO.. 1171 E. Sljrk SI.. Portland. Orefon 




BREAKFAST NOOK t^^ii! 

of Built-in Furniture In our new book on this subject. 198 pages 
Illustrated. Price $2.50 Postpaid. 

POPULAR MECHANICS PRESS, ZOO E. Ontario St, Chicago 



HELP DEVELOP THIS 

NEW INDUSTRY 
RAISE JUMBO BULLFROGS 




The new "Quick- Freezing"' 
process will so change the 
packing and distribution of 
Prog meat, thereby causing 
such increased sale that it will 
become necessary to raise the 
bullfrog in m,iny localities and 
in every section of America. 
Read this interesting book 
and learn of the possibilities. 

PRICE POSTPAID 

$1.00 

POPULAR 
MECHANICS 
PRESS 

ROOM P7 
200 E. Ontario St. 
CHICAGO 
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RIDING ON LAZY AIR 

(Continued from page 126A) 

"Everybody asks that question," the 
tester repHes. "Remember this; it's air 
pressure and not air volume that causes 
trouble in blowouts. In the first place, it's 
next to impossible to make these new tires 
blow. We've tried and tried. Finally we 
attached a shotgun to the front end and 
fired both barrels through the tire at sixty 
miles an hour. There was no upheaval. 
There can't be. The pressure isn't suffi- 
cient to make your car jump out of con- 
trol. And punctures ; say, we ran over 
tacks until the tires looked like pincush- 
ions, yet we always had plenty of warning 
to slow down before the tire went flat. 
Low-pressure air is lazy air; it takes a 
long time to get out." 

For your every question, he has a bar- 
rage of answers — answers not based upon 
opinions but upon facts gleaned from 
thousand upon thousands of grueling 
test miles. ' ■ 

Perhaps you have heard that the flabby 
tires drag in acceleration. He'll show you 
facts to prove that the difference between 
ultra-balloons and conventional balloons 
is scarcely one-tenth of a second from five 
to fifty miles per hour. Perhaps you have 
heard that the fat tires are gas-eaters. 
He'll show you that they yield to within 
two per cent the mileage of your present 
equipment. Perhaps you have heard that 
maximum speed of the car is reduced. 
He'll prove to you that there is less than 
two-tenths mile per hour difference at 
full throttle. Tell him that the new tires 
are hard to steer, and he'll defy you to de- 
tect any difference between a balloon-tired 
car and one which has been properly de- 
signed for lower-pressure equipment. 

Further, he'll show you convincing evi- 
dence that by pillowing road shocks and 
preventing their transmission to the car, 
the "satisfactory life" of chassis and body 
is lengthened by thousands and thousands 
of miles, and maintenance costs very sub- 
stantially reduced. 

"Forget the notion that you ride on 
tires," he advises. "Remember that you 
actually ride on air. The tire is only the 
container. Air under high pressure is 
'hard' air. Low-pressure air is soft. Why 
not ride on soft air?" 

And, what a ride ! 

, PRINTED IN U. S. A. 




MOTORCYCLING 
SAVES MONEY! 

Think of the carfare and railroad 
fare a motorcycle would save 
you — and it costs far less for gas, 
repairs, and taxes than any car. 

Note: Hundreds of riders earn 
money with their Harley-David- 
sons. Ask your local dealer how. 



C WING away from traffic tangles and car parades. 

Ride on wherever fancy leads. Breeze over the side 
roads that wind back into the real country, where Ad- 
venture lurks and new thrills beckon you on. 

Astride your swift and eager Harley-Davidson Motor- 
cycle you are your own boss — no "back seat driving" 
to check your speed or cramp your style! 

Do you know how easy it is to buy a motorcycle, and 
how little it costs to run? Ask your nearest Harley- 
Davidson Dealer to show you the low-priced 1932 
models and explain his Pay-As- You-Ride Plan. 



Harley-Davidson 



MAIL THIS COUPON 



Harley-DavldBon Motor Co., Dept. P.. Milwaakee.Wla. 
loterested la your motorcycles. Send literature. 



My age ia ( ) 16-19 years. ( > 20-30 years. ( ) 31 yearn and 
up. ( } under 16 years. Check your age ffroop. 



iterial 




YOU INHALE ? 




"Everybody's 
doing it!" 

7 out of 10 smokers inhale knowingly- 
the other 3 inhale unknowingly 



Do you inhale? 7 out of 10 
smoktTS knou ihcy inhale. 
The ocher 3 inhale without 
rcalizine it. Every smoker in- 
hales—for every smoker 
breathes in some part »>f the 
smoke he or she draws out of 
a cigarette. 

Do you inhale.' Of course 
you do I Lucky Strike has dared 
to raise this vital question . . . 
because certain impurities 
concealed in even the finest, 
mildest tobacco leaves are 
removed by Luckies' famous 



purifying process. Luckies 
created that process. Only 
Luckies have it ! 

Do you inhale.' More than 
20.000 physicians, after 
Luckies had been furnished 
them for tests, hiising their 
opinions on their iinoking experi- 
ence. stated that Luckies are 
less irritating to the throat 
than other cigarettes. 

**It's toasted" 

Your Protection 
against irritation-against cough 



O. K. AMhNICA - rush: iN ON LUCK Y STHIKK - 6n modrrn mmufrK u-tth the 
U'ortti'ti finr:*t itnnif itrrhmtrit.^ . tifui ftimous l.mky Strike ftitl tins , ffrry TufKdny, 

'I'hur.'Utt u •Hid Siifiir,A,i!, f i> rnrst) <>tt r \ H (' m I not k.i . 
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Cupr.. 
1932. 
The A. 
T. Co. 
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